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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


Telephone : Penarth 300 
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Built in 6 days with Prometo Forms 


This 100-foot high silo for the Liverpool Grain 
Storage and Transit Company Ltd., took exactly six 
days and nights to build. The Prometo Moving Forms 
rose under hydraulic pressure at a rate of 
17-ft. per day. William Thornton are the 
sole U.K. licensees for this Swedish 

method of rapid and reliable 

monolithic construction 


in concrete. 


Willian THORNTON «& sons Lia 


38 WELLINGTON ROAD - LIVERPOOL 
LARK Lane 1921 (4 lines) Telegrams: “Thornpool Liverpool” 











CONCRETE AND CONSTRUCTIONAL ENGINEERING AvGuSsT, 1957. 





POWER 
BAR CUTTERS 


The BRRL.5A model, illustrated above, will meet all require: 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov: 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 





static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Let us send you full details, 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KEN 


Telephone: Chatham 45580 Telegrams: Cembelgi, Chatham. 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONGRETE PILES ito. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 






Telephone: Fremantle 0035-6 
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Ere ge Bearengs Zz WESTWOODs 


Illustrated are a few ex- 
amples of various Bridge "= 
Bearings recently con- 


structed by Westwoods. 


Bridge and Constructional 
Engineers, Manufacturers of 
Mechanical Grabs, Pressed Stee! 
Troughing and Sheet Metal 
Equipment. Steel Stock Holders. 


Rees asin ee 


JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, E.14 Phone: EAst 1043 
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CONSULTING ENGINEERS G MOUCHEL & PARTNERS LTD 





PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


(HE REGISTERED TRADE MARK OF PUP | a”) d } THE CONCRETE PUMP COMPANY LIMITED 






WN na \ ,s VA 
7TIMIP COMPAR 
ULras VUULPabsaiw. 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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The Technique’s different— 











. but the skills the same 
a t 
This conails ieee Bond Mills Led. 
. project is further evidence of Monk’s outstanding contribution P 
— 

in 

4 "5, » rf j 
ng ~ : Y, 
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A. MONK & COMPANY LTD pmoni« [ERE and London 


, Head Office : Padgate, Warrington. Tel : Warrington 31288 
London Office : 75 Victoria St., S.W.1. Tel: Abbey 2651 
Offices at : Stamford, Hull and Middlesbrough 
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Telephone : 
LONDON SALES AND SERVICE DEPOT: 
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new Standard 
for Sincill dumpers 


Massive oversize double reduction 35-cwt. 
drive axle—Strength where it’s wanted. 


Rugged, simple and positive prop. shaft 
drive for maximum reliability and efficiency, 
and minimum ov maintenance. 


Full one-yard load is well within the Axle 
rating, eliminating danger of overloading 
and consequent breakdowns. 


STOCKPORT - 


STOckport 2642/5. Telegrams : 


38/44 Lower Richmond Road, S.W.14. 


SCOTTISH SALES AND SERVICE DEPOT: 


15 St. James Terrace, Kilmacolm, Renfrewshire. 


CHESHIRE 


“ Machinery” St. 
Tel. : PROspect 7671 


Tel.: 


x 


Cc. H. JOHNSON (MACHINERY) LTD 
ADSWOOD - 


Kilmacolm 558 


Sturdy synchromesh gear box, three-speed 
and reverse with ratios to meet all site 
conditions and allowing gear change whilst 
on the move. 


Excellent weather protection for engine by 
canopy, removable in five seconds. 


The well-proved JOHNSON double chassis 
and robust skip, built for the toughest 
conditions. 





| see it’s a 
JOHNSON MACHINE 


that's good | 
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WOODEN 


TROUBLE-FREE 


0 
MOULDS\~ 

















The mould illustrated below was supplied by us to Concrete Development Co., Ltd., for producing 
75-ft. precast reinforced concrete posts for Messrs. Holland & Hannen and Cubitts, Ltd. 





SUB-LET YOUR 
MOULD CONTRACTS 


and save time, labour, and money on your contracts. 










—_—_— 


moulds for all precast structural 
members and other concrete units 


An exacting service for the supply of wooden moulds is now available to all Contractors engaged in 
producing on the site precast concrete for frame structures and other types of buildings. We are 
fully equipped to produce moulds to your design—however intricate—for all classes of precast concrete, 
which we guarantee to be accurate in every detail and strongly constructed to give the maximum 
number of castings. Economical prices and early delivery assured for contracts in any part of the 
country. We also specialise in the supply of ready-to-use timber shuttering to any design. 


MAY &« BUTCHER LTD 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 698 
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ABELSON “ SKIPS 


Square tunnelling or trenching 
ekips. 4-fifths cu. ft. capacity. 










Circular controlled discharge 
bottom dump skips } cu. yd. 


Circular tipping skips 2} cu. ft. 
to 2 cu. yd. tol cu. yd 


Rollover skips } cu. yd. 
capacity. 


Concrete pouring skips bottom 
discharge 10 cu. ft. to 27 cu. ft. 
Boat skipe 3 -u. ft. to 7 cu. ft. Special and non-standard skips factured to your specifi 


ABELSON o.ncicciots 2 





& CO. (ENGINEERS) LTD. 














For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eBYAXe TU phy 


Regd. Trade Mark British Made 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 


This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 

Model VP 250-0 Gwirel Bess or Borrow Mewnsin®) RUBBING CONCRETE, GRINDING, DISC SAND: 

Servee. Recscle Toren Available’ ices Genuine ING, AND DRILLING (up to 13” in Concrete, 1” in 
Steel, and 2” in Wood). 

% We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 


Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 


EDENBRIDGE, KENT. Telephone: 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone : KENsington 3583 
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The reinforced concrete frame of a ten-storey block of flats for Battersea Borough Council 


Borough Engineer and Surveyor : H. Atkinson, Esq., A.M.I.C.E. Architect: W. R. Fowler, Esq., A.R.|.B.A. 
Consulting Engineers: W. V. Zinn & Associates. 


Assistant in Charge: W. J. James, Esq 


RUSH & TOMPKINS LTD. 


Building & Civil Engineering Contractors 
SIDCUP LONDON , DURBAN . EDMONTON, ALBERTA 
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YELECRETE 


HYDRAULIC 


/.) CONCRETE 
TIPPER 


Designed for strenuous full- 
time work on all kinds of build- 
ing sites, the Telecrete has been 
proved both efficient and econo- 
mical for transporting ready- 
mixed concrete from a central 
mixing plant. The sturdy 
hydraulic controls are easy to 
operate. Ideal for public works 
contractors. 


Illustrated literature available 
on request. 


TELEHOIST LIMITED 
TELEHOIST WORKS +: CHELTENHAM -: GLOS 


MUU CCL Cob bono 











‘ 
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High Street Bridge, 
Lynmout 


McCALLS ““‘MACALLOY’’ 
PRESTRESSING STEEL 
for Concrete Bridges in North Devon 


Bulletin No. 11, available on request, gives full details of the 
use of McCalls Macalloy Prestressing Steel in the construction 
of bridges to replace those destroyed in North Devon by the 
floods of August 1952 (Devon County Ccuxcil Surveyor: 
R. B. Carnegie, Esq., C.B.E., M.I.Mun.E., F.1.H.E.) 


_ 


Barbrook Bridge Hillsford Bridge 


McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH, SHEFFIELD P.O. BOX 4! Tel : ROTHERHAM 2076 (P.B. EX. 8 LINES) 
LONDON OFFICE: 8-10 GROSVENOR GARDENS, S.W.| Tel: SLOANE 0428 
Birmingham : 83 Kineton Green Road, Olton, Solihull. Tel : Acocks Green 0229 

Portsmouth : 23 and 25 Spur Road, Cosham. Tel: Cosham 78702 
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HYDRAULIC 


/) CONCRETE 
TIPPER 


Designed for strenuous full- 
time work on all kinds of build- 
ing sites, the Telecrete has been 
proved both efficient and econo- 
mical for transporting ready- 
mixed concrete from a central 
mixing plant. The sturdy 
hydraulic controls are easy to 
operate. Ideal for public works 
contractors. 
















Illustrated literature available 
on request. 


TELEHOIST LIMITED 
TELEHOIST WORKS +: CHELTENHAM <- GLOS 
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High Street Bridge, 
Lynmouth 


McCALLS “‘MACALLOY’”’ 
PRESTRESSING STEEL 
for Concrete Bridges in North Devon 


Bulletin No. 11, available on request, gives full details of the 
use of McCalls Macalloy Prestressing Steel in the construction 
of bridges to replace those destroyed in North Devon by the 
floods of August 1952 (Devon County Ccuxcil Surveyor: 
R. B. Carnegie, Esq., C.B.E., M.I.Mun.E., F.1.H.E.) 


~ 


Barbrook Bridge Hillsford Bridge 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH, SHEFFIELD _—~P.O.. BOX 41 Tel : ROTHERHAM 2076 (P.B. EX. 8 LINES) 
LONDON OFFICE: 8-10 GROSVENOR GARDENS, S.W.| Tel: SLOANE 0428 
Birmingham : 83 Kineton Green Road, Olton, Solihull. Tel : Acocks Green 0229 
Portsmouth : 23 and 25 Spur Road, Cosham. Tel : Cosham 78702 
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Concrete in HOURS noe days 


When it’s a question of usable strength at real speed no other 
type of cement can approach CIMENT FONDU. 


Many concreting jobs can be put into use even in a few hours ; 
24 hours is the maximum waiting time. 
CIMENT FONDU is not “ quick-setting” and gives ample 


time for placing; considerable strength develops after about 
6 hours. 


Please ask for leaflet ““ Between Dusk and Dawn” 


FOR SPEED : STRENGTH 
RESISTANCE ; REFRACTORINESS 





Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, BROOK STREET, LONDON, W.1 Telephone: MAYfair 8546 
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TILEMAN & COMPANY LTD 


Specialists in design and construction of reinforced 
concrete structures for nuclear and other power stations. 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1 * Telephone: ABBey 1551 
TIL 8939 A 
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7 am Monday 
to 7am Tuesday 


concrete sufficiently hard 
for almost any purpose 


in only 24 hours—concrete made with ‘417 Cement’ 


is ready for almost any duty. The time saved by its use 


— 
eee 


} means important savings in cost and greater productivity of 


ot a : 





plant, shuttering, etc. Please write 


for full particulars of ‘417 Cement’. 


417 , 


cement 


QUICK SETTING— 
EXTRA RAPID HARDENING 





THE CEMENT MARKETING CO. LTD., PORTLAND HOUSE, TOTHILL ST., LONDON, S.W.1. 
G. & T. EARLE LIMITED, HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., PENARTH, GLAM. 




















TERE 
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Architects: The East Kilbride Development Corporation — Architectural Department. Consulting 
Engineer to Holland & Hannen and Cubitts (Scotland) Ltd: H. G. Cousins, Esq., B.Sc., M.I.C.E., 
M.I.Struct.E. 


Printing Works at East Kilbride for The 
East Kilbride Development Corporation for 
occupation by Messrs. Waterlow & Sons Ltd. 


The illustration shows the 100 ft. span beams over the main 
Printing Hall. The pre-cast concrete sections, from which these 
were made, were assembled on the ground and prestressed 
before lifting into position. Erection took place at the rate of 
one per working day. 


CUBFias 





HOLLAND & HANNEN AND CUBITTS (SCOTLAND) LIMITED 
Building and Civil Engineering Contractors, 
$ Royal Terrace, Edinburgh 127 St. Vincent Street, Glasgow, C.2. 





TGA C227 
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Steel 
Reinforcement 


bent ... bundled ... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material « No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Construction. 


f. €. JOWES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.12 . Telephene : SHEpherds Bush 2020 

SOUTH WALES OFFICE: aul 
2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT: GROUP 
17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.! . Telephone : SLOane 527! piconets 
WORKS: Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan 


All reinforcement enquiries diease, to: 17 Buckinghem Palece Gardens, Londen, $.W.! 














5344/3839 


i ge 














—_ 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone ;: Lodge Hill 2347 Telegrams : Abmould, Croydon 
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borsari TILE-LINED 
CONGRETE TANKS 


for 
storage of 
fuel oil 
diesel oil 
petrol 
and 
industrial 
liquids 








We invite inquiries for the construction of tile-lined concrete storage tanks of any shape, size or 
capacity, in any part of the world. These tanks require no lagging and no maintenance, and have 
been in use for over 50 years. Many references available in the United Kingdom and on the 
Continent. Immediate attention given to all inquiries. Estimates and representative's visits free of 
charge and without obligation. Full details supplied on request. 


BORSARI & CO 


ZOLLIKON-ZURICH 
SWITZERLAND 


ESTABLISHED 1873 
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ANo NOW 


NO PINS, NO NUTS TO LOSE ¢ NO THREADS 
TO CLOG OR WEAKEN ¢ NO GHAINS TO BREAK 
e WEIGHS ONLY 24 Ibs. (PLUS INNER TUBE) 


Operates from 5’ 6" up to any height required using the base unit 
and standard scaffolding tube. Secured by inserting the inner tube 
into the outer, the inner tube being automatically clamped by a 
simple movement of the locking lever. The locking device cannot 
be released by accident. 


The graph below, shows the results of exhaustive tests on the Mills Self-Lock .Prop, 
using standard scaffolding tube. It clearly ind:cates that the Mills Self-Lock Prop, with 
‘tube at an overall height of 8 ft., has a Safe Loading of 4.1 tons. Even with a Loading 
of 8.1 tons the Mills Self-Lock Prop remained undamaged, although the tube buckled. 


Hips ee 
Apart from normal application as shown, the Mills Cp 35 curve) Roper oye) Ba eeee A re yl Prop 
Self-Lock Prop can be used at any angle — even base tube and 8 5 a 

upside down, The Mills Sel/-Lock Prop locking device (Cone carve) Ba pet ed “failure ane emg 
allows fine adjustment to be made under load. (enenewenhabLadeneaie Mills Self-Lock Prop 


MILLS SCAFFOLD CO. LTD. A subsidiory of Guest, Keen & Nettlefolds Ltd. 
HEAD OFFICE: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. 


TELEPHONE RIVERSIDE 5011 (10 tines) 
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Interesting and Useful 
Information about Concrete 


eS 


' ee WATERPROOLWN 2 





Colemanoid was used to waterproof this 


retaining wall of the Daily Express building, 
in Fleet Street. 


Colemanoid is a liquid chemical compound which when added to 
the gauging water will increase the compressive and tensile strength 
of the concrete by as much as 35%. It will also proof it against 
oil, water, damp and dust and frost. In certain situations—garages, 
boiler surrounds, public buildings—oilproof concrete is essential. 
Colemanoid is your answer—so quick—so effective. 


COLEMANOID @| 


A Product of the Adamite Company Ltd. 


94-98 PETTY FRANCE, LONDON, S.W.!I ABBEY 9511 
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fk GD HEAVY DUTY FIXING DEVICE 


There is no waiting for cement to harden when you 

use Rawilbolts. The holes are drilled with a Rawltool to the 
exact size, the Rawlbolts dropped in and after the 

machine has been positioned the bolts are tightened. 

The expansion of the members locks the bolts in the holes, 
They cannot work loose through vibration or shock. 

The machine can be put into operation immediately. 


Rawlbolts have earned a sterling reputation for strength and 
reliability throughout the world—they are used by 

the million every month. Rawlbolts grip by expansion 
—their strength as a fixing is based on the enormous 
compressive strength of concrete itself. 


RAWLBOLTS ARE MADE IN TWO TYPES 


For fixing heavy machinery to floors 
there is the Loose Bolt type of Rawlbolt 
which enables the machine to be slid 
into position after the Rawlbolt has been 
inserted. For wall fixings use the 

Bolt Projecting type which will position 
the fixing before tightening up. 





Please write for Chart 
and descriptive literature. 








Tools that save time. For hole boring there is a big range of high 
efficiency Rawlplug tools for use by hand, electric and air power. 





DURIUM MASONRY DURIUM HAMMER 


RAWLDRILLS DRILLS DRILLS 
. For use in hand For use in electric 
gb bn and electric drills perdi ten ang a 
- AtoG. for Rawlbolt sizes Rawlbolt sizes 





CtoG. Cro Jj. 














TRIFORM DRILLS P. H, BITS 
STARDRILLS 
For use in electric For use in pneu- 
For hand boring hammers for matic hammers 
for all Rawlbolt Rawlbolt sizes for Rawlbolt 
sizes. Cto K. sizes E to K. 














BS45 





RAWLPLUG co. LTD., CROMWELL RD., LONDON, $.W.7. The World's Largest Manufacturers of Fixing Devices 
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RANALAH 


STEEL MOULDS 





TWIN MOULD FOR GARDEN EDGING 


Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. We make a speciality of the prompt 
delivery of radius kerb moulds. Other moulds ex stock or in a few days. 


Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 


RANALAH 


STEEL MOULDS LIMITED 


43 DEVONSHIRE PLACE: BRIGHTON ‘SUSSEX: Tel: 22191/4 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ 






Contracts 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 410 


Manufactured for us by Horner & Wells, Ltd., Engineers, Chelmsford, Essex. 








.DS 
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UNDERGROUND FIRE THREATENS 
MILLION POUND FACTORY BUILDING 


RESERVOIR LOSING IQ000GALLONS ; 
A DAY FROM LEAKAGE | 


CATHEDRAL FOUNDATIONS 
UNSAFE 


SEA BREAKS INTO 
MAIN SEWER 


PITHEAD WINDING GEAR FOUNDATIONS 









a ° 


TUNNEL LINING WEAKENED 
BY WATER LEAKAGE 


ec: 








If youve a problem of this kind consult 


Thi ff en 
sh al 











Head Office : 
Mining Dept. : 


20 ALBERT EMBANKMENT, LONDON, S.E.1!. Telephone: RELiance 7654 
BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-8-9. 
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by 
JOHN MOWLEM| 
& GO. LTD 





Span 40 feet, length 120 feet, radius 
30 feet. . . and its finish is fault- | 
less! How was this achieved? By | 
the use of Thamesply Plywood 
Shuttering, the smoothest, lightest, 
most economical shuttering of all. 





Contractor: John Mowlem & Co. Ltd. for the Telegraph 
Construction and Maintenance Co. Ltd., Metals 
Division, Manor Royal, Crawley. 

Architect: The late Arthur H. Russell Esq., A.R.I.B.A. 


the result of 








PLYWOOD SHUTTERING 


Phenol Bonded “W.B.P."’ Test) 
W.B.P. means Weather and Boil Proof 


Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LIMITED 


Harts Lane * Barking - Essex * Telephone: Rippleway 5511 





TA 8636 














TA 8636 
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No.9 IN A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed concrete BEA HANGARS 
for fireproof construction LONDON AIRPORT 






BRITISH EuROPEAN AIRWAYS. 


rs: 

HOLLAND & HANNEN AND CUBITTS 
LTD. IN COLLABORATION WITH CON- 
CRETE DeveLopMENT Co. LTD. AND 
THE PRE-STRESSED CONCRETE Co. Ltp. 


Contractors : 
HoLLAND & HANNEN AND CUBITTS 
Ltp., Lonpon, S.W.1. 
WHO RETAINED Mr. A. E. BEER As 
CONSULTING STRUCTURAL ENGINEER 
IN CONNECTION WITH THIS SCHEME. 





Ever since prestressed concrete construction was first 
used in this country, designers, architects and civil 
engineers have specified “‘ Wire by Johnsons”. The 
reason is quality built up on early experimental work 
with those specialist designers who studied and 
worked in the Continental development of this new 
building technique. 

Johnsons have a long record of “ Firsts” including 
indented wire for greater bonding and coils of 8 ft. 
diameter from which the wire pays out straight. 


wire was essential 


Vo 


the choice! 





Richard Johnson & Nephew Ltd., Manchester, 11 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L"° 


DEBURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
| RRR RIES NRE AES 
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speed-up the 
contract with 






..BARS 


supplied cut to required 
lengths or bent to 
schedule ready for fixing 


This service has an excellent reputation in the 
reinforced concrete industry for accuracy in 
bar-bending to schedules, reliability, prompt 
delivery to the site, and economy. Quotations 
submitted at short notice for contracts of all 
sizes in any part of the country. 


PASHLEY & TRICKETT, LTD. 


Stoke St., Sheffield, 9. Tel: 41136-7 











CHESTERFIELD _ wor«sopP 
* ° Clie 
aie / vw seta 
oe 
— NOTTINGHAM a 
a tt tian cover 
BURTON — * | @ mevton 
IR as @oucHBoroucH — MOwBRay 











Trent Gravels 


10,000 tons per week 
Washed & Crushed 14 in. to 3 in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 








“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a. postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.1I 























aN 
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REINFORCEMENT 
Mc CALLS 





* Matobar’ Welded Fabric Reinforcement 
can be supplied in 

rolls or sheets for 

all types 


of reinforcement construction. 


McCALL & CO. (SHEFFIELD) LTD. P.0. BOX 41 
SHEFFIELD ENGLAND 
Telephone : Rotherham 2076 (P.B.Ex. 8 lines) 


London Office : 8-10 Grosvenor Gardens, S.W.1. Tel : Sloane 0428 
Birmingham Office : 83 Kineton Green Road, Olton, Solihull. Tel : Acocks Green 022 
Portsmouth Office : 23-25, Spur Road, Cosham. Tel : Cosham 78702 





SRB70 
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All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 


tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - 
Telephone : 


M 
FAiLsworth 1115/6 


COPPER STRIPS 


for expansion joints 






















OV NU 


SPECIALISTS 








Wr. MUL 


g co. (CO 


We invite ing 
for new or © 


uiries for 


\d structures of every 
of the country. 


GTON 
HASLIN Telephone - 


Crewe 2265-6. 








——— 


_CASTER 


Gunite Linings and Renderings 


kind in any part 


CREWE 








































alt 
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Ducts for stressed 
concrete. . .labour 
saving .. . easy to install 
. outer ribbing 

gives a perfect bond to 
the surrounding concrete 
. . . the inside of the 
tube is smooth to facili- 
tate the passage of bars 
or cables and allows 
free flow of grout. 


Supplied in §” up 
to 6" i.d. 


As approved and 
supplied for the 
Lee—McCall, Freyssinet 
and Gifford—Udall 
systems. Also suitable 
for other systems 

and designs. 


- BUBESSE0 
copNfcIRTETTIE 


UNI-TUBES LTD Enquiries to London Office: 
9 South Molton Street, W.1 Telephone: Mayfair 7015 
Works: Alpha Street, Slough. Telephone: Slough 25476 8 


Supplied 
to leading 
contractors 


throughout 





= the world. 


























PIN YOUR FAITH 
TO THE TESTED 
BRAND. 





THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 





NONE OTHER IS 
«JUST AS GOOD” 





THE LEEDS OIL & GREASE CO. | | 


LEEDS, 10 





"Grams: “Grea 
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Softening and descaling line 
at Shepcote Lane Rolling 
Mills, Ltd. 


In this age of atomic energy and jet propulsion 
the production of heat-resisting steels is of 
vital importance. Firth-Vickers Stainless 
Steels Ltd., and their associated companies, 

are leading producers and recently extended 

their rolling mills at Sheffield. 


Very heavy equipment was needed and thus 
close attention had to be paid to the concrete 
base. No. 1 METALLIC LIQUID was 
specially chosen for incorporating in the 

mass concrete and in the floor toppings to 
ensure a dense waterproof and dustless surface. 


LILLINGTON’S No. 1 Metallic Liquid 
has been recognised for nearly 50 years 
as the only guaranteed proofer that : 


Contractors : W. G. Robson, Ltd., Sheffield 


*WATERPROOFS *DUSTPROOFS *RAPID HARDENS 
*ACCELERATES SET *PLASTICISES *AIDS WORKABILITY 
From 5 / m per gallon Special prices for large contracts 


For complete details, write for booklet 56 


Lillingtons 


GEORGE LILLINGTON & CO. LTD. 


WILLOW LANE, MITCHAM, SURREY 


1 METALLIC LIQUID Telephone : Mitcham 1066 
For Scotland: 42 High Street, Greenock. Tel. Greenock 20175 
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LENSCRETE 


GLASS “yg FERRO- st a 


SHELL 
ROOF 


CONSTRUCTION 


LENSCRETE LTD. 








Agents in all parts 








66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 
' A : 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 
The ‘‘CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. {2.2753 


BEACONSFIELD ROAD, LONDON, N.W.10 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 














ts) 


DON 
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It’s very settling to ask Ford about their range of Industrial Engines. 
They've a pretty range of curves—performance, torque, fuel and 
B.H.P., covering Petrol and Vaporising Oil Engines from 12 to 58 
B.H.P. (Diesel 23 to 52 B.H.P.). World-wide Service clinches the matter 
...in fact whenever there’s a question of curves... 


- atk dhe flows ot” JOGO 


All enquiries, prease, to your nearest Dealer or to:— 
Parts Division. Domestic industrial Unit Sales Dept. G8 
Ford Motor Company Ltd - Aveley Depot - South Ockendon - Romford - Essex - England 
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Roadworthy... 


Also . . . approachworthy, runway- 
worthy, constructionworthy wherever 
concrete is used. In all cases, the word 
for jointing is— Crecel Expansion 
Jointing. Comprising a cellular-type 
non-extruding filler and a poured 
rubber-bitumen sealing compound, 
Crecel Jointing meets with the re- 
quirements of the Road Research 
\ Laboratory. In just one word Crecel 
\ is specificationworthy. 


RUBEROID 


ROAD MAKING 
MATERIALS 


For technical literature write to :— 

THE RUBEROID COMPANY LIMITED, 
I 87 COMMONWEALTH HOUSE, I-19 
NEW OXFORD STREET, LONDON, W.C.I 


A ——_ ——_—__—_= Pte a 


LNKL 47 1] — 


a 











CEoo18 
Se 
Reinforced Concrete Cast Stone 
DESIGN AND CONSTRUCTION AND PRECAST CONCRETE 
Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases 


IN SITU AND PRECAST 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 
105 Baker Street, W.1. 46 Duff Street. 
Telephone : Welbeck 2525/6. Telephone : Edinburgh 61506. 
BIRMINGHAM MANCHESTER 
Northcote Road, Stechford. Ashton Road, Bredbury, Stockport. 


Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 
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with WEYROC in your store 
you can do so many jobs 
so much quicker ! 


Weyroc Man-Made Timber is the board you know will do 
everything you ask of it. Space-filling or load-bearing, these 8’ x 4’ boards }” 
or }” thick, are absolutely faultless, will never let you down. 
Natural Weyroc takes all normal finishes readily— 
and for extra decorative speed there is 
the paper-surfaced grade. 

Keep some Weyroc in store. It’s the Ca 
board with all the answers for every job. 
Weyroc—one of the world’s greatest 
man-made materials. 











THE AIRSCREW COMPANY & JICWOOD LTD. * WEYBRIDGE - SURREY 
Telephone : Weybridge 2242-7 
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GLASCRETE 


at 
St. Basil’s Church 


BASILDON 


Architects 
Messrs. Burles & Newton 
A.A.R.LB.A., A.M.T.P.1. 







The entire natural lighting to this | 
church is provided by Glascrete | 
windows of which this end feature | 
is an interesting example. Con- | 
crete Tracery tothe baptistery and | 
doorways further illustrates the | 
adaptability of Glascrete. 


* 


J. A. KING &C° LT 


181. QUEEN VICTORIA STREET 
LONDON, E.C.4 CEN. 5866 














WATERTIGHT 

LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 

RESERVOIRS, 

SEWERS, 
SWIMMING 
TANKS. 


BATHS, ETC. 





Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CONSTRUCTION CO LTD 


WESTERN HOUSE, HITCHIN, HERTS. 


























AUGUST, 1957. CONCRETE AND CONSTRUCTIONAL ENGINEERING xliia 





Maxweld | reinforces it 








All over the world, MAXWELD reinforces it: concrete and brickwork, 
in roads, locks, factories, docks, bridges, spas and reservoirs. Do you need 
reinforcements? Call up the MAXWELD man! He'll tell you all about 
MAXWELD fabric — made to BSS 1221 Part A, closely controlled for 
quality from raw material onwards, available for quick delivery anywhere. 
He’ll tell you what type you need, how much you need, and how much it’s 
going to cost you. He’s backed by Richard Hill's Design Service, always ready to 
work out detailed plans and estimates. Call up the MAXWELD man— at 
Middlesbrough, London, Birmingham, Manchester, Leeds, Bristol and Glasgow. 


Maxweld fabric . 


Is manufactured by RICHARD HILL LIMITED (Established 1868) 
Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 


A MEMBER OF THE FIRTH CLEVELAND GROUP fc) 
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? 
TING EQUIPMENT. 
Yo uw need VIBRA then get the best 


choose qi 


PETROL & ELECTRIC 
VIBRATING 
TAMPER 


SALE OR HIRE 


Details of these, all types of internal and 
external vibrators, and contractors’ plant 
sent On request. 


E°-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, S.W.I. - Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, C.5. Tel.: South 0/86 Works: Southend-on-Sea. Tel.: E d 55243 














WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete 


WILLIAM BOYER & SONS, LTD. 
DELIVERED DIRECT TO ANY Sete Gilet Huta, 














CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 
Telephome: Paddington 2624 (3 limes). MEMBERS OF B.S. & A.T.A. 








“REINFORCED CONCRETE DESIGNER’S HANDBOOK” 
By CHAS. E. REYNOLDS 
(42,000 copies already sold) 


NEW EDITION NOW READY 


Revised in accordance with British Standard Code No. 114, 1957 
Price 18s. ; by post 19s. 2d. $4 in Canada and U.S.A. 


Concrete Publications Ltd. 
14 Dartmouth Street, London, S.W.| 
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Prestressed Concrete Duct Grouting 
NORTHAM BRIDGE - SOUTHAMPTON 


Precast Sections Prestressed together by Freyssinet 
System and Cable Ducts Colgrouted 


PS MS sh 
Ss 


, Ey en 
= Tee ec 
gu 55S ee oe 
Oe tee > 





oo Consulting Engineers: 
Rendel, Palmer & 
Tritton. 


Contractors : 
Christiani & Neilsen 
Limited. 


Mobile Grouting Units with skilled operators 
are available in the United Kingdom at a fixed 
daily charge. Upwards of 60 ducts usually 
grouted per day on site. 


Colcrete Equipment is used extensively for 
the grouting of Post Tensioned Prestressed 
Concrete Cable and Bar Ducts. Both hori- 
zontal and vertical ducts can be filled com- 
pletely and sealed off under controlled 
pressures of up to 125 p.s.i. using sanded 
grout or expansile cement slurry or low 
water/cement ratio. 





* 


PLANT soLD J @L@] RO). 4-4 8 a Hg oP 


OVERSEAS 





GUN LANE - STROOD «: KENT :_ Tel.: Strood 78431-2-3 
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HANDLING CEMENT IW BULK... 








One of four Portasilos in use on 
the construction of the New B.P, 
Fully proved on hundreds of sites, House which is to be leased 
the Portasilo is the most highly developed, fully portable equipment to the British Petroleum Co, Lid. 
in the world for handling cement in bulk. The unique Pullwey Mechanical Arch. Messrs. Joseph F/FRIBA 
Cement Man provides fully automatic weighing of the cement, 10 Lowndes Square, London, SWI 
without which the full saving of using cement in bulk cannot be achieved. Main Contractors, Myton Led. 
: ‘ Head Office, 169 Clough Road, 
The use of the Portasilo readily effects a saving of 18/- and Hull, London Office, 
over per ton of cement used. 10 Park Street, London, W1. 





...there’s nothing like the Wqyewyen! 





Covered by patents or patent 
PORTASILO LIMITED - BLUE BRIDGE LANE + YORK ~ Tel. 24872 (8 lines) applications in Great Britain 
and the Principal countries 
- -" AND AT LONDON BIRMINGHAM MANCHESTER GLASGOW BELFAST DUBLIN of the world 
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tain 
ies 








CONCRETE 


AND 
CONSTRUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 























Volume LII, No. 8. Lonpon, AUGUST, 1957. 


EDITORIAL NOTES 
The Revised Code for Reinforced Concrete Buildings. 


THE appearance from time to time of new codes of practice, by-laws, and the 
like mark stages in the development of reinforced concrete design. They should, 
and in general do, describe established practice, and exclude unproved departures. 

The revised British Standard Code No. 114: 1957, ‘‘ The Structural Use of 
Normal Reinforced Concrete in Buildings’’*, is the latest of several such documents, 
one of the first being the Report of the Royal Institute of British Architects 
issued in 1911, which went far to establish the modular-ratio method as the 
common basis of design in Great Britain. The R.I.B.A. report, and the London 
County Council Regulations of 1915, recommended a permissible working com- 
pressive stress of 600 lb. per square inch in ordinary 1 : 2: 4 concrete, a tensile 
stress of 16,000 lb. per square inch in mild steel reinforcement, and an arbitrary 
modular ratio of fifteen. Almost twenty years passed before another authorita- 
tive document appeared. During this period it is not urexpected that considerable 
advances were made, and the D.S.I.R. Code of 1934 was able to recommend 
corresponding stresses of 750 lb. (or 950 lb. for high-grade 1:2: 4 concrete) 
and 18,000 Ib. per square inch, but with a modular ratio varying with the crushing 
strength of the concrete. These stresses, as well as other recommendations of 
the D.S.I.R. Code, were adopted in the by-laws of the London County Council 
and the accompanying Memorandum issued in 1938, but in these by-laws a 
constant modular ratio was retained. 

The first of the British Standard codes for reinforced concrete in buildings 
was published in 1948, and associated codes for floors, roofs, and stairs were 
issued in 1951; basic stresses of 1000 Ib. and 18,000 lb. per square inch and a 
constant modular ratio of fifteen were recommended. These recommendations 
are adopted in the revised London By-laws of 1952 and also in the revised British 
Standard code of 1957, except that in the revised code the permissible tensile 
stress in mild steel reinforcement is increased to 20,000 lb. per square inch. It 
appears to be acknowledged that for the time being the limit has been reached 
as regards the permissible compressive stress in ordinary structural concrete, 
although it is agreed that special care in design and construction may warrant 
a greater working stress. The classification of concrete into four grades is intended 

* British Standards Institution. Price 1os. [A new edition of ‘‘ Reinforced Concrete Designer’s Handbook”, by 


C. E. Reynolds, revised in accordance with this new code, is now available (price 18s.; by post 19s. 2d.) from Concrete 
Publications, Ltd.] 
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to enable the quality of the aggregates and the degree of control over workmanship 
to be taken into account. 

The recommended stresses are, as before, related to the crushing strengths 
of test cubes and, although the strengths are less than required for prestressed 
concrete or those commonly obtained in factory-made precast concrete, they 
are reasonably obtainable in everyday building construction. It is a fallacy to 
think that because concrete of great strength is obtainable it is always economical 
to adopt high compressive ‘stresses. It is common knowledge that, while mild 
steel continues to be the principal material for the reinforcement of concrete, 
the most economical rectangular beam or solid slab is not that in which the con- 
crete is stressed to the limit, and in the common tee-beam the strength of the 
concrete in compression is rarely the criterion of the strength of the beam. For 
this reason the revised code is right in not recommending greatly increased 
strengths, and corresponding increased stresses, since concrete of greater strength 
is not always required for members subjected to bending. 

On the other hand, the increased tensile stresses recommended for reinforce- 
ment will lead to economy, and with bars of high yield stress the greatest economy 
is obtained by adopting a high compressive stress in the concrete. The maximum 
tensile stress in bars of this type is increased from 27,000 Ib. to 30,000 Ib. per 
square inch, a stress that has been used for some years by competent designers 
of buildings not subjected to mandatory specifications, and therefore the recom- 
mendations of the revised code are in accordance with practice. At the same 
time the recommended maximum of 20,000 Ib. per square inch in all types of 
bars used to resist shearing seems advisable and, in the opinion of some engineers, 
the same limit for members in corrosive conditions (as given in the first draft 
of the revised code) should have been retained ; engineers may however adopt 
stresses less than the maxima recommended in the code if the latter are thought 
to be excessive for a particular case. 

Some reduction in the maximum stresses in concrete and reinforcement is 
effected by the revised recommendation that the permitted increase due to the 
effects of wind be 25 per cent. (instead of 334 per cent. as previously given and 
as required by the current London by-laws), but this is coupled with the proviso 
that the tensile stress must not exceed 30,000 Ib. per square inch in bars of high 
yield stress and 24,000 lb. per square inch in mild steel bars. The object of 
this desirable restriction is to reduce the risk of excessive cracking and possible 
damage to finishes. Similar safeguards result from the new recommendation 
limiting the ratio of span to depth of beams and solid slabs and the ratio of 
length to depth of cantilevers. Except for slabs (in one of the sub-codes issued 
in 1951) there has been no corresponding specific restriction, other than a general 
statement that members should be sufficiently stiff, since the L.C.C. Regulations 
of 1915 in which the restricted ratio was related to the tensile stress. The simple 
ratios now stipulated and the new recommendations regarding narrow beams, 
whether in bending only or subjected to axial thrust combined with bending, 
should prevent the production of “ whippy’”’ members which might otherwise 
result when light loads are combined with the greatest recommended stresses, 
especially with the greater calculated resistances obtainable by the load-factor 
method of design. 

The inclusion of a load-factor (or ultimate-load) method for the design of 
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beams is the greatest innovation in the revised code. The D.S.I.R. code of 1934 
established this method for axially-loaded columns, but hitherto in this country 
the design of columns subjected to bending has been in general by the modular- 
ratio method. The new recommendations relate to rectangular beams with and 
without compression reinforcement, tee-beams and other flanged beams, and 
members subjected to bending and direct thrust. The recommendations are 
more moderate than are some foreign regulations. The formule are simple 
(except those for combined stresses, which can hardly be other than complex), 
and the adoption of a proposal, made some years ago, that the formule should 
be in terms of working stresses and not in terms of crushing strengths and yield 
stresses leads to uniformity of approach to design by either method. 

On the other hand, design in accordance with the load-factor method may 
be objected to on the ground that in effect the margin of safety is reduced because 
the moment of resistance of a rectangular beam or solid slab of given dimensions 
is generally greater than if it were calculated by the modular-ratio method 
(about 25 per cent. greater in the most common case). Also, with ordinary con- 
crete and mild steel, shallower members with more reinforcement are likely if 
they are designed by the load-factor method, and such members are not always 
the most economical. The most common beam in a reinforced concrete building 
is the tee-beam, the flange of which is rarely fully stressed, and in this case there 
seems to be no practical difference whichever method of design is adopted. 
Recommended formule are given for the load-factor method. There are no 
corresponding formule for the modular-ratio method, the fundamental principles 
only being stated ; in fact no code or by-law has given these formule since the 
L.C.C. Regulations of 1915, although they are given in a booklet issued by the 
Institution of Structural Engineers. It is no doubt presumed that these formule 
are sufficiently well-known, but it might be useful if younger designers, to whom 
current codes represent basic practice, were also presented with the alternative 
iormulz for design by the modular-ratio method. 

When preparing a code it is difficult to decide what fundamental data can 
be assumed to be general knowledge and what should be re-stated. An example 
is the treatment of bending moments. Successive codes and regulations express 
some bending moments (generally the more simple cases) precisely, and make 
recommendations for more complicated conditions. The revised code is no 
exception, as it recommends bending moments for the common condition of 
beams continuous over a number of equal spans with uniformly-distributed 
loads. These bending moments, which are fairly exact as they are given separately 
for live and dead load, were not included in the preceding code although they 
are given to a less extent in a sub-code for slabs. Although these bending moments 
are suitable for continuous beams, it seems hardly worth while adopting this 
degree of accuracy for slabs since the torsional resistance of supporting beams 
generally prevents successive spans of slab acting freely as continuous members. 
It is thought that the common coefficients which have been used for decades, 
namely, one-tenth for end spans and penultimate supports and one-twelfth for 
interior spans and other interior supports, are sufficiently accurate for solid slabs 
continuous over a number of spans. 

Other alternative recommendations are given for the calculation of the 
bending moments on continuous beams. One method is the adoption of the 
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elastic theory assuming knife-edge supports. The other method is to consider 
each span of the beam as a member of a monolithic frame ; certain simplifying 
assumptions are recommended, but a simple comprehensive formula, such as is 
given in some American codes, might have been included in the revised code. The 
recommendations for the well-known procedure of reducing or increasing negative 
bending moments and increasing or reducing accordingly positive bending 
moments in adjacent spans are now considerably simplified, but this redistribution 
applies only to bending moments determined theoretically; if the bending 
moments are calculated by less exact, but sufficiently accurate, methods such as 
moment distribution, the redistribution might not always be justified. 

Other revisions include uniformity in expressing bending moments on panels 
of slabs spanning in two directions, but the numerical results are unaltered. The 
requirements for reinforcement to resist torsion at the corners of such panels 
are improved by reduction and simplification. An alternative method of design- 
ing such panels from first principles is stated without giving details of the pro- 
cedure. An interesting alternative method of designing flat slabs by analysis as 
frames is described in detail. In the common empirical method for the design 
of flat slabs the total bending moment is unchanged, but small changes in the 
subdivision of the moments seem unwarranted in view of the arbitrary nature 
of this method. A worth-while revision, however, is the omission of the lower 
limit to the size of the column-head, which enables the empirical rules to be 
applied to flat slabs supported on columns without splayed heads, a method of 
construction common in the beamless roofs of reservoirs and in the inverse prob- 
lem of a foundation raft without beams. 

Although relating only to buildings, some parts of the revised code could 
seemingly be applied to parts of other structures, such as the recommendations 
for load-bearing walls which have been considerably relaxed and simplified. 
Discretion must be exercised in applying the recommendations of a code for 
buildings to structures of other types. A code should be considered as a whole, 
that is the requirements regarding load, bending moments and forces, stresses, 
reinforcement, and construction are inter-related ; a departure in one respect 
may invalidate the remainder. An ordinary reinforced concrete building as 
designed normally is likely to have a greater margin of safety than other struc- 
tures, since specified loads are unreal and probably over-estimated and the 
requirements represented by the design calculations are therefore likely to be 
maxima, and if no more than these requirements are provided the building is 
satisfactory. This may also be true of bridges, but it is not the case with tanks 
and similar containers since the weight and pressures of the contents are absolute 
values ; requirements based directly thereon are therefore minima, and generally 
something in excess is advisable. This is true to a greater degree even with 
industrial structures in which the indeterminate secondary effects of the load, 
for example vibration and temperature, may be much more adverse than calcula- 
tions based on specified static loads would imply. 

This variation in approach to the design of different types of structures is 
particularly relevant when considering the bond between the concrete and the 
steel. The recommendations for bond given in the revised code and its pre- 
decessor result in the shortest bond-lengths of bars being much shorter than 
those stipulated in the code for liquid-containing structures issued by the Institu- 
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tion of Civil Engineers, or in the Ministry of Transport memorandum for bridges, 
or for that matter in the London Building By-laws. Greater bond-resistance is 
also desirable in buildings subjected to vibration. Even in the case of ordinary 
buildings the bond-lengths recommended in the code may be thought by some 
engineers to be too short ; it is true that these lengths are minima, but there is 
a danger that such minima may be accepted unthinkingly as absolute lengths 
to be provided for all conditions. A review of the variation of opinion on this 
matter in the past twenty years or so is informative. Consider the case of a 
plain round bar of 1 in. diameter stressed in tension to 18,000 Ib. per square inch 
and embedded in 1: 2:4 concrete with a cube crushing strength of 3000 lb. 
per square inch (say 2550 lb. per square inch for cylinders). If an end anchorage 
in the form of a standard semi-circular hook be provided, the length of bar required 
additional to the hook is 36 in. in accordance with the D.S.I.R. Code of 1934, 
or 38 in. according to the London By-laws of 1938. The code of the American 
Concrete Institute of 1940 required a length of 30 in., but the B.S. Code of 1948 
required a length of only 22 in. It is interesting and important to note that 
the revised American code of 1956 increases the minimum length to 39 in. and 
the provision of a hook is obligatory, whereas the revised B.S. code of 1957 
retains the length of 22 in. with a hook, or alternatively 38 in. without a hook. It 
would have been better if the bond-length requirements had been increased in the 
revised code ; and engineers will be well advised not always to adopt these minima. 
Considered as a whole, the revised code is a good code in that it describes 
much that is common practice, removes many anomalies, and makes good some 
of the omissions of the 1948 Code. Many engineers will, however, take strong 
exception to the revised notation. Although there is no recognised standard 
notation for reinforced concrete in this country, symbols published by the 
Institution of Structural Engineers some years ago conform more or less to 
those that have been commonly in use since the R.I.B.A. Report of 1g11 and 
are adopted to some extent in the London By-laws. These symbols are largely 
mnemonic, for example, c for compressive stress in concrete, ¢ for tensile stress 
in reinforcement, for the position of the neutral plane, a for lever arm, m for 
modular ratio, and so on. American text-books adopt a different notation, 
namely, f (with various suffixes) for stress, m for the position of the neutral 
plane, 7 for lever arm, and m for modular ratio (definitely not mnemonic). The 
compilers of the revised code have unfortunately thought fit to introduce new 
symbols that do not conform to usage in this country, on the Continent, or in 
America. It is quite ridiculous and unnecessary that in order to assimilate the 
many good technical features of the revised code the reader should have to learn 
new symbols in order to interpret the formule. It is hoped that, if the British 
Standards Institution produces a section of its standard symbols to include 
reinforced concrete, the notation in this code be ignored in favour of the symbols 
in common use in this country. It is not the function of a code of practice to 
cause confusion by requiring the reader to learn a new system of shorthand for 
studying this document when the symbols in common use are satisfactory. The 
purpose of a code is to give guidance to current practice and not to sponsor 
innovations. And it is not the function of the British Standards Institution to 
recommend change merely for the sake of change; the Institution would be 
much better employed in trying to get an agreed international notation. 
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DESIGN BY LOAD-FACTOR METHOD. 


Design of Rectangular Beams and Slabs 
According to the New Code. 


By JACQUES S. COHEN. 
THE load-factor method of design, included in the new Code of Practice No. 114 
(1957), “ The Structural Use of Normal Reinforced Concrete in Buildings ”’, 
can be applied as easily as the elastic method by the use of suitable tables. The 
tables given here have been prepared so that the load-factor sections carry on 
from the permissible limits for the elastic theory, since the elastic theory provides 


a more economical section * within the elastic range. The values of bd? and = 
100 


given in Table 4 for a selection of beams and slabs are of use in the design of a 
new section or for checking a given section. [Note that the commonly-used 
symbols are used in this article, and not the unfamiliar ones used in the new 
code. | 

TABLE I. LOAD-FACTOR METHOD: FACTORS FOR RECTANGULAR SECTIONS 
WITH TENSILE STEEL ONLY.—According to the simplified formule in the code 
for rectangular beams and slabs without compressive reinforcement, the moment 
of resistance MR is the lesser of the values calculated from equations (1) and (2). 


Based on the strength of tensile reinforcement, MR = Aj,fa_ . (1) 

Based on the strength of the concrete in compression, MR = “a4 ao 

in which a is the lever arm calculated from a = d — xe ‘ - -) 7 
b 


A, is the area of tensile reinforcement, ¢ the permissible tensile stress in the rein- 
forcement, C, the permissible compressive stress in the concrete in bending, 
b the breadth of the section, and d the effective depth to the tensile reinforcement. 


Writing » = ££ r=—, @=a,d, n = nd, and a, = I — 4n,, from equa- 


bd’ Cy 
tion (3): a4, = t+ ie 1 — $m, and n, = $pr. 
By substituting in equations (1) and (2), MR = pbdt (1 — }pr)d = Qbd? 
Solving this equation for Q, 
Q = p(t — ifr) = prC,(t — thr) = §C, x zh (1 — Pr) 
Q = §Cy.m-4, . . - (4) 
The value of m, in terms of Q can be found from daetion (4) : 


Q Marg os eo Be 
c,~ im I z a ah pr = 0 


geval ess | sm 
Also p=z . Howe cisets! coot Sg: Lae aieems 


Using equations (4), (5), and (6), Table 1 shows the percentage of steel 1oop for 
compressive stresses in concrete of 1000, 1250, and 1500 lb. per square inch, tensile 


*D. D. Mathews. Load Factor Design in Building Regulations. ‘‘ Concrete & Constructional Engineering,” 
December, 1956, page 575. 
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RECTANGULAR BEAM OR SLAB FACTORS 
BY THE LOAD-FACTOR THEORY 
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Ce = 1500 w/e 
PERCENTAGE OF STEEL IOOp! a.m, | PERCENTAGE OF STEEL IOOp 
FOR STEEL STRESS t FACTOR FOR STEEL STRESS t 
20000 |30000 Q 16000 | 18000 |20000 [30000 
| | ae fh | 
| | 
| z Pa | 
m 
> 
est te | 
L 4 | e& 
- = | c 
Biae 
< F 
3 2 
| 3 a 
| N i 
| } : 
| | § joe 2 
| = 
‘Lt oo 4 
A 0-844 x 
e ® loess g 
a A |e 7 
z | = loes g| 3 
3 ; 0-894 r 
a 2 0-906 z 5 A t 
4 | |o-919 m4 : g HO3 
z 
| 0-931 | & : 17 | 
0-944 a| 2 | 133 
0-956 4 | | 4147 
0-975] 2895 1-170 
0-989] 2925] 3 | 1-187 
1-000} 295°5 E 1200 
1-014 | 1-217 
, |hO28}301-S] | 1-233 
1-562 |1-042 ]3045] | +250 
1-06! -273 
1-075 1-290 
a 
1-089 1-307 
1-654 |1-103 1-323 
1-675 [1117 1340 
1-696 | 1-131 \ 11-387 
144 2-060} |:373 
1-746 |1164 | 331-5 2-095 | 1-397 
rial 13345 2:125 | 1-417 
1-792 |1-194 | 337-5 | |2450 | +433 
1-208 2-417 | 2-175 | 1-450 
1-225 | 3435 2-450] 2-205] 1-470 
1239 | 2-478 |2-230| 1-487 
+253 13495] | |2-506/2-255 | 1-503 
1-904}1-269 | 352-5] 2-856 |2-539 | 2-285 | 1-523 
1-292 2-906 | 2-583 | 2-325 | 1-550 
1-962 |1'308 2-944] 2-617 | 2-355 | 1-570 
1-987 | 1-325 2-981 |2-650]2-385 | 1-590 
1339 3-013 |2-678 | 2-410 | 1-607 
2-033) 1-356 3050|2:711 |2°440] +627 
2-058} 1-372 3-088 | 2:744|2-470] 1-647 
3125 |2:778|2-SOO] 1-667 
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DESIGN BY LOAD-FACTOR METHOD. 


stresses in steel of 16,000, 18,000, 20,000, and 30,000 lb. per square inch, and the 
corresponding values of ,, a,, and Q. 

The permitted stresses in the concrete depend upon the mixture, the age of 
the concrete, the effect of wind and other factors, but Table 1 can be used for any 


values of the stresses C, or ¢ since, from equation (6), p = 3n a so that # is 


proportional to C, and inversely proportional to ¢. Therefore if the values of 
N,, 4,, and p are obtained from Table 1 for C, = 1000 lb. per square inch, 


t = 20,000 lb. per square inch, and Q = Q actuas x 1000, then the amount of 
Coactual 
reinforcement required is 
Coactual 20,000 - Coactua M 
: 7000 , _ 2, Vbdactual . : 
Pactual =p x ——— X ——; OF Pacts = —%1——; OF A; m5 


1000 tactual tactual factual a 14 


This will be readily understood from the examples given later. 
TABLE 2. LOAD-FACTOR METHOD: FACTORS FOR RECTANGULAR SECTIONS 
, ; C 
WITH COMPRESSIVE STEEL.—When the moment of resistance must exceed —*hd? 
the code states that compressive reinforcement should be provided such that 
C 
MR = —*bd? + Add —d,) . ‘ : - Bi 
4 


in which A, is the area of compressive reinforcement and ¢, is the permissible 
Stress in the steel “as given in assumption (iii) of sub-clause (a) ”’ 


Let ?,.= =, A=1- >, and MR = Qbd?. 
Qbd? — Copgs 
From equation (7), A, = ~/4 = —— a 
tr — ‘a 
d 
q-% 
Poe 
= — . , ‘ : acl 
Pe tA ( ) 
Cong? Qbd? — Cong? c Q - Ce 
je sata, Se ohio AE eee mt et + 
Also, A, = phd = 0-75/d * ( 4) and p yt te 
{x1 — 7 d 


If ¢, = ¢, which is true for the values of A used in practice, and for all rein- 
forcement except steel with a guaranteed breaking strength greater than 46,000 Ib. 


per square inch, then ~ = - + pe 
If ¢ ~¢#,, then 
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JACQUES S. COHEN. CONCRETE 
TABLE 2 PERCENTAGES OF TENSILE AND COMPRESSIVE REINFORCEMENT 
FOR Q GREATER THAN Cs/4 BY THE LOAD-FACTOR THEORY 
Ceel000lb/e* de/dsO-1 A= i-dch=0-9 Cesl000lb/e” de/dzO-O05 Aal-deid=0-95 

Q [t= 16000 | t= 18000 | t= 20000 | t = 30000 | t = 16000 | t= 18000 | t « 20000] t «30000 

100 p lOOpe| Op |1OOpc| 100 p [lOO pc | 1OOp !OOpe J 100 p [lOO pe | IOOp 1OOpe| 1OOp [OO pe | Op [100 pc 
250 | 2-083/0-00 | 1-852 |0-00 | 1-667 |0-00 | I-11! [0-00 [2-083 |0-00 | 1-852 0-00 | 1-647 |0-00} 1-111 |O-00 | 
254 | 2-111 |O-O28| 1-677 1-689 |O- 1-126 |O.O19F 2-109 |O-026) 1-875 0-023} 1-688 |O-O2!} 1-125 |OO18 
258 2-139| 1-901! |0-049) 1-711 1-141 2-136 — 1-899 | 1-709 |0-042) 1-139 37 
262 | 2-166) 1-926 |O-074] -734 |0-067) 1-155 2-162 |0-079| 1-922) 1-730 |0-063} 1-153 |0-055 
266 | 2-194 /O-111 | 1-951 |0-099] 1-756 |0-089} 1-170 |0-077]2-188 [0-105 | |-946 0-094) 1-751 [0-084 1-167 [0-073 
270 | 2-2230-199 | 1-975 |0-123 | 1-778 |O-II! | 1-185 |O-O97J2-215 [0-132 | 1-969 [0-117 | 1-772 |O-105 1481 |O-0s2} 
274 | 2-25010-167 [2000/0-148 | 1-8O0!0- 133 | 1-200/0416 ]2-241 |0158 |1-992 |O-140] 1-793 |0-126 | 1-195 |O-110 
278 | 2-277/0-194 |2-025/0-173 | 1-823 |O-156 | 1-215 |0135 } 2-267 |0184 |2016 [0-164 | 1-814 [0-147 |1-209|O128 
282 | 2-305)0-222/2-050/0+196 | 1-845 |O-178| 1-230/0-155 | 2-294 |O-211 | 2039 0-187 | 1-835 |O-168 | 1-223 |O-146 
286 | 2-333|0-250| 2074 |0-222| 1-867 (0200) 1-244 |0-174 ]2-320 |0-237 | 2-063 /O- 2il | 1-856 |0-189 | 1-237 |O-165 
290 | 2-361 /0-278 | 2099 |0-247] 1-889 0-222 1-259 |0-193]2-346 0-263 | 2086/0 234} 1-678 |O-2iI | 1-25! |O-183 
294 | 2-389|0-306/2124 [0:272]1-91! |0244) 1-274 |0-213 2-372 |0-289|2-109 0-257 899 (0-232 | 1-265 |0-20) 
296 | 2-416|0-333/ 2148 |0-296| 1-934 |O-267| 1-289 |0-232] 2-399 |O-316 | 2-133 |O-28! | I-920/0-253] 1-279 |0-220 
302 | 2-44410-361 |2173 [0-321 |1-956 |0-289) 1-304/0-251 J2-425 |0-342| 2-156 |0-304) 1-941 |0-274] 1-293 |0-238 
306 | 2472/0389 | 2198 0-346] 1-978 |O-31! | 1-318 |O-271 }2-451 |O-368/ 2-179 0-327] 1-962 |O-295] 1-307 |O-256 
310 O-417 | 2222/0- ©-333} 1-333 |O-290}2-478 |O-395}2-203 |O-35! | 1-983 |O-316] 1-322 |0-275 
314 | 2-527|0-444) 2-247 |0-395 |2-023|0-356) 1-348 2504| 0-421 |2-226 |0-374|20040-337] 1-336 0293] 
318 | 2-555/0-472| 2272 |0-420/2-045|0-378] 1-363 |O-329} 2-530/0-447|2-250/0-398|2-025/0-358| 1-350/ 0-31! 
322 | 2-583|O500) 2296 |0-444/2-067 1-378 | 0-348] 2-557 |0-474|2-273 |O-421 | 2046| 0-379] 1-364 | 0-330 
326 | 2-611 |0-526) 2321 |0-469}2089/0-422] 1-392 |O-367] 2-583 |O-S00) 2-296 |0-444/ 2-067 0-400) 1-378 |0-347 
330 | 2-639/0°556| 2346 |0-494/2-111 1:407 | O-386] 2-609 |0-526 | 2-320 |0-468 | 2-088 |0-42! | 1-392 | 0-366 
334 | 2-666/0-583 | 2-37! |0-519 [2-134 |0-467] 1-422 636 |0°553]2-343 |0-491 |2-109 |0-442} 1-406 |0-384 
338 | 2-694/0-611 | 2395 |0-543/2156 |0-489) |-437 2-662 {0-579 [2-367 |O°SIS |2-130 |0-463] 1-420|0-403 
342 |2-722/0-639 | 2-420/0-568 |2-178 |O-SiI | 1-452 2-688 |0-605|2:390 |0°538/ 2151 |0-484) 1-434 0-421 
346 | 2-750|0-667 | 2445 |0-593 |2:200|0-533] 1-467 715 |0-632|2-413 |O-561 | 2-172 |0-5S05| 1-448 |0-439 
350 | 2-777/0694| 2-469 |O-617 |2:223 |O-556) 1-481 -741 |O-658}2-437 |0°585| 2-193 |0°526] 1-462 |0-458 
354 }2805/0-722 | 2-494 |0-642/2-245 |0-578| 1-496 767 |0-684|2-460/0-608] 2-21 4 |0-547] 1-476 |0-476 
358 | 2€33/0-750) 2519 |0-667]2-267 (0-600) I-51! |O-522)2-794 1o-711 2-484/0-632|2-235 |0-568] 1-490|0-494 
362 | 2-861 |0-778| 2-543|0-691 |2-289 |0-622] 1-526 |O-54i [2-820 | 0-737|2-507|0-655 |2:256 |0-589} 1-504/0513 
366 | 2-889 |0-806) 2-568 |O-716 |2-31! |0-644) 1-541 | 0-67812-278/0-611 | 1-518 0-53! 
370 | 2-916 |0-833/ 2-593 |O-741 | 2-334/0-667| 1-555 0-702/2-299 | 0-632] 1-532 |0-549 
374 |2-944|0-861 | 2-617 | 0-765 | 2-356 |0-689 | 1-570 ©725| 2320 | 0-653] 1-546 | 0-568 
378 | 2972|0-689| 2-642|0-790] 2-378 |O-711 | 1-585 0-749 | 2-341 |0-674] 1-560| 0-586 
382 0-917 | 2667/0815 |2-40010-733 | 1-600) 0-772| 2-362 |0-695| 1-574 | O604 
386 |3-027|0-944] 2-692 |0-840) 2-423 | 0-756 | 1-615 O-795 | 2-383 |0-716 | 1-588 | 0-622 
390 |3-055/0-972] 2-716 2-445|0-778] 1-630 0819 | 2-404/0-737] 1-602) 0-64! 
394 | 3-083 |I-O00) 2-741 |0-689 | 2-467 1644 0-842| 2-425 | 0-758 | 1-616 | 0-659 
398 | 3-IIl |1-O28 | 2-766 |0-914 |2-489/0-622| 1-659 0-865 | 2-446 0-779] 1-630 | 0-677 
402 | 3-139 |1056 | 2-790/0-938 | 2-SI! |0-644/ 1-674 0-889 | 2467/0800) 1-644/ 0-66 
406 | 3-166 |1-063 | 2815 |O-963 | 2-534|0-867| 1-689 O-912| 2-488 | O-€2i | 1-658 | 0-714 
IO | 3-194 |t-1tl | 2840;0-988 | 2-556 |0-689] 1-704 0-936] 2-509 | 0-842) 1-672 | 0-732 
414 |3-222/1-139 |2-864|I-O12 |2-578|0-91! | 1-718 |'0-79213-162 |1-079 |2-81! |0-959] 2-530 0-863] 1-686 | O75! 
418 |3-2501-167 |2:689|1-037 0-933] 1-733 061213188 |I-105 |2-634 |0-962/ 2-551 1-700| 0769 
422 |3-277|1-194 | 2-914 |1-062 | 2-623/0-956| 1-748 |O-831 13-215 |1-132 |2-858 |I-O06| 2-572 1-715 |O787 
426 | 3-305|!-222 | 2-938 |!-086 | 2-645/0-978| 1-763 3-241 |1-158 |2-881 |1-O29 | 2-593 |O-926] 1-729 |O805 
430 | 3-333/1-250 | 2-963|I-111 |2-667/1-O00} 1-778 +267 |1-184 |2-905|I-053 | 2-614 1-743 |O824 
434 | 3-361 |!-278 | 2-988|I-136 |2-689|1-O22 | 1-792 294 |I-211 |2-928/1076 |2-635 0-968) 1-757 |0-842 
438 |3-389/|1-306 | 3-O12|1-160 |2-711 |1-044/ 1-807 3-320 |1-237 12-95! |1099 |2656 1-771 |0-860 
442 |3-416|1-333 | 3-037/1-185 |2-734/1-067 | 1-822 3-346 |i-263 |2-975 |I-123 |2-678)1-O1! | 1-785 |0-879 
446 |3-444|1-361 1-210 |2-756|i-O89 | 1-837 |0-947] 3-372 |1-289 [2-996 1-146 |2-699/ 1-032 | 1-799 |0-697 
450 | 3-472|1:380 soui'20 2-78-11 | 1-652 3-399 |1-316 3024-170 2:720)1-053 | 1-813 |O-915 
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CONS TRUCTIONA 
cee 


Usually d, = 14 in. ; then for d = 15 in. and d = 30 in., is O-I and 0-05 respec- 


tively. These are considered to be the limiting values of : and have been used, 


together with a value of C, of 1000 Ib. per square inch, in Table 2, which shows 
the percentages of tensile and compressive reinforcement for different values of 
Q and ¢. 

For intermediate values of 4, the percentage of steel can be interpolated 


from the table, or calculated from Pesctuai = Pe X ~i or obtained from equations 


A 


Cc 
d (9). F ralue of C,, =f, x 2 
(8) and (9). For any value of Cy, Peytuat = pe X —* 


TABLE 3. ELAstic METHOD: FACTORS FOR RECTANGULAR SECTIONS.—The 
factors are derived from 





m nN, ny t 

—— , 4, =1-—- —, d= }—, c =., and 0 = a,c, 
sm , p= ¥, c=", and Q= Ima, 

and their values are given in Table 3 for various values of r. The table gives 
all the information required to design a section when the moment of resistance 


n, = 


factor 0 = oe is known. As the values of Q in the table do not change rapidly, 


it will be sufficiently accurate to estimate interpolated values. 


Application of the Tables. 


EXAMPLE I.—A rectangular beam has to resist a bending moment of 800,000 
in.-lb. The maximum permissible stresses are C, = 1000 lb. per square inch 
and ¢ = 30,000 lb. per square inch. 

(1) If the stresses are the maximum permissible, calculate the dimensions 

800,000 


f th tion. = , then bd? = ——— = 3200. 
of the section. Q = 250, then = 3200 


From Table 4, if b= 9 in. and d= 1g in., bd? = 3249 and bal = I-71. 


800,000 
——— = 26. 
3249 
From Table 1, if Q = 246, C, = 1000 lb. per square inch, and ¢ = 30,000 lb. per 
square inch, the value of 100f is 1-084. Therefore A, = 1-084 x I-71 = 1-86 
sq. in. 
(2) For a section 24 in. deep and 9 in. wide, calculate the area of reinforcement 
required. For an overall depth of 24 in., d = 22-5in. From Table 4, 
bd M _ 800,000 
Sa — = 2-025. Th = — = —_— = 17. 
bd? = 4556, and = 2°025 en Q bd 4556 7 
From Table 1, if Q = 176, C, = 1000 lb. per square inch, and ¢ = 30,000 lb. 
per square inch, then A, = pbd = 0-696 X 2-025 = I-41 sq. in. 
(3) For the same section as in (2) calculate the area of steel required by the 


The overall dimensions of this section are 20°5 in. x g in. and Q = 
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RECTANGULAR BEAM OR SLAB FACTORS 
TABLE 3 BY THE ELASTIC THEORY FOR Mms«I5 
RESISTANCE MOMENT FACTOR Q AND CONCRETE STRESS C 
oo Pa io FOR VARIOUS MAXIMUM STEEL STRESSES t 
TRESSES| FACTOR/FACTOR | STEEL 1 + 2 16000 | t = 18000 | t = 20000 | t = 22500 | t= 25000 | t =30000 
k=T| ne | GAs |100p 
c Q c Q c Q c Q c Q c Q 
80-0 | 0-158 |0947 10-0987] 200 | ISO | 225 | 16-8 | 250 | 18-7 | 281 | 21-0 | 312 | 23:3 | 375 | 28-0 
75-0 |0-167 |0-944/0-111 | 213 | 16-8 | 240 | 18-9 | 267 | 21-0 | 300 | 23-6 | 333 | 262 | 400} 31:5 
70-6 |O175 |0-942 |0-124 | 227 | 18-7 | 225 | 21-0 | 283 | 23-3 | 319 | 26:3 | 354 | 29-2 | 425 | 35-0 
66°67| 0-184 |0-939 |O-138 | 240 |20:7 | 270 | 23:3 | 300 | 259 | 337 | 29-1 | 375 | 32-4 | 450 | 38-9 
63-2 |0-192 |0-936 |O-452 | 253 |22:7 | 265 | 256 | 317 | 285 | 356 | 32-0] 396 | 35-6 | 475 | 42:7 
62°5 |0-194 10-935 |O-ISS | 256 |23-2 | 288 | 261 | 320 | 29-0] 360 | 32-7 | 400 | 363 | 480 | 43:5 
60-0 |0-200)0-933 |0-167 | 267 [24-9 | 300| 28-0] 333 | 3i'i | 375 | 35:0] 417 | 38-9 | 500] 467 
57-1 |0-208/0-931 |O-182 | 280 |27-1 | 315 |305 | 350 | 33-9 | 394 | 38-1 | 438 | 424 | 525 | SOS 
56°25|O-211 |0-930/0-187 | 284 | 27-9 | 320 | 31-4 | 356 | 349 | 400 | 39-2 | 444 | 43-6 | 533 | 52-3 
545 |0-216 |0-928]0-198 | 294 | 29-5 | 330 | 331 | 367 | 368] 4I2 | 41-3 | 458 | 459 | 550 | 55+ 
53-33] 0:220|0-927 |0-206 | 300 | 30-6 | 338 | 345 | 375 | 36-2 | 422 | 43-0 | 469 | 476 | 563 | 57-4 
52-2 |0-223|}0-926 0-214 | 307 | 31-7 | 345 | 356 | 383 | 395 | 431 | 445] 479 | 495 | 575 | 59-4 
50-0 |0-231 |0-923 |0-231 | 320 | 341 | 360 | 38-4] 400| 426 | 450 | 48-0] 500 | 53:3 | 600 | 64-0 
48-0 |0-238 |0-921 |0-248| 333 | 365 | 375 | 41-1 | 417 | 45:7 | 469 | 51-4] S21 | 57-1 | 625 | 685 
46-2 |0-245/0-918 |0-266| 347 | 39-0 | 390 | 43-9 | 433 | 487 | 487 | 54-8 | S41 | 608 | 650 | 734 
45-0 | 0-250]0-917 |0-278| 356 | 408] 400/ 459 | 444 | 509] SOO | 57-3 | 556 | 63-7 | 667 | 765 
44-4 | 0-252|0-916 |0-284] 360 | 41-5 | 405 | 467 | 450 | 51-9 | 507 | 58-5 | 563 | 65-0 | 675 | 77-9 
42-9 |0-259 | 0-914 |O-302] 373 | 441 | 420 | 49-7 | 467 | 553 | 525 | 6l+1 | 583 | 69:0] 700] 82-9 
41-67 |0-265|0-912 |0-318 | 384 | 46-4] 432 | 52-2 | 480 | 58-0 | 540 | 653 | 600 | 72-5 | 720 | 87-0 
40-0] 0-273 |0-909/}0-341 | 400 | 49-6 | 450 | 556 | S00} 62-0] 563 | 69-8 | 625 | 775 | 750 | 93-1 
38-7 10-279 |0-907/0-36! | 413 | 52-3] 465 | S88 | SI7 | 65-4] Sel | 73-5 | 646 | BI-7 | 775 | O81 
375 |0-286 |0-905|0-381 | 427 | 55:3 | 480 | 621 | 533 | 690] 600 | 77-6 | 667 | 86:3 | 800 /1035 
36-0 |0-294|0-902|0-409] 444 | 589 | 500/| 66:3 | 556 | 73:7 | 625 | 82-9 | 694 | 920] 833 | 110-0 
35:7 10-296 |0-901 |0-414 | 448 | 59-7 | 504 | 67-2 | 560 | 74-7 | 630 | 84-0 | 700 | 93-3 | 840 | 1120 
350 |0:300/0-900]0-429 | 457 | 61-7 | 514 | 69-4] 571 | 771 | 643 | 8681714 | 964 | 857 | 1157 
34:3 }0-304/0-899 |0-444] 466 | 63:7] 525 | 71-7 | 583 | 79:7 | 656 | 89-6 | 729 | 99-6 | 875 | 1196 
33-33 |O-310 |0-897 |0-466 | 480 | 66:7 | 540 | 75:1 | 600 | 83-4 | 675 | 93:8 | 750 |104-3 | 900 | 125-1 
32-4 |0-316 10-895 |O-488 | 494 | 699 | 556 | 78-6] 617 | 87-2 | 694 | 98-4 | 772 109-2 | 925 |1308 
32-14/0-318 |0-894/0-495 | 498 | 706 | 560 | 796 | 622 | 885 | 700 | 9946 1778 |110'6 | 933 |132-7 
32-0 |0-319 [0°94 |0-459 | SOO} 71-3] 563 | 8O3 | 625 | 89-1 | 703 [100-2 | 781 | tII-4 | 938 [133-8 
31-6 10-322 10-893 |O-SIO | 507 | 729] 570 | 82-0] 633 | 91-0 | 713 [1025 | 792 | 13-9 | 950 11366 
31-25 10-324 |0-892 |O-520] S5I2 | 740] 576 | 83-2 | 640 | 92-5 | 720 | 104-0] 809 | 115-6 | 960 | 138-7 
308 |0-328 0-891 10-533 | 520 | 76-0] 585 | 85:5 | 650 | 95-0 | 731 | 106-8] 813 | 118-8] 975 [1425 
30-4 |0-331 |0-890]0-544 | 527 | 77-6] 592 | 87-2 | 658 | 96-9 | 741 | 109-1 | 823 | 121-2 | 987 145-4 
30-0 |0-333 |0-889/0-556 | 533 | 790] 600 88-9 | 667 | 98-9 | 750 | III"! | 833 | 123-4 |1000 |148-1 
29-3 |0-339 |0-687 [0-579 | 547 | 82-2] 615 | 92:5] 683 |1027] 769 | 115-6] 854 | 128-4] 1025 |154-1 
28-6 |0-344|0-885 10-602] 560 | 85:2 | 630 | 959 | 7000/1066 | 788 | 119-9] 875 | 133-2] 1050 |159-8 
28-! 10-348 |0-884 |o-618 | 569 | 87-5] 640 | 984] 71! |109-4]} B00 | 123-1 | 889 | 136-7 11067 |164- 
27-8 10-351 |0-883 0-631 | 576 | 89-3 | 648 |100-4 | 720 | 111-6] B10 | 125-5 | 900 | 139-5 | 1080 | 167-4 
27-3 |0-355 |O-882 |0-650] 587 | 91-9} 660 [103-3 | 733 | 114-8] 625 |129°2 | 917 | 143-6 |1100 |172-2 
26-67 |0:360 |0-880/0-675 | 600] 95-0] 675 106-9 | 750 | 118-8 | 844 | 133-7 | 938 | 148-6 11125 |178-2 
26-1 |0-365 10-878 |0O-700] 613 | 98:2] 690 |110-6 | 767 |122-9 | 862 [138-1 | 958 | 1535 |1150 |184-3 
25-7 10-368 |0-877 |0-717 | 622 [100-4 | 700 | 113-0] 778 |125-5 | 875 | 141-2 | 972 | 1566 11167 188-3 
255 10-370 |0-877 |0-725 | 627 |101-7 | 705 | 114-4] 783 |127-0 | BB! | 142-9 | 979 | 1588 11175 1906 
25-0 |0-375 |0-875 |O-750] 640 | 1050] 720 | 8+ 800 |13!-3 | 900 | 147-7 |1000] 164-1 11200 | 196-9 
24-5 |0-380 |O873 |0-776 | 653 | 108-3] 735 | 121-9] 817 [135-5 | 919 | 152-4 }1021 | 169-4 11225 | 203-2 
‘O |0-385 10-872 |O-80! | 667 [112-0] 750 | 125-9 | 833 |139-8 | 938 | 157-5 ]1042 | 174-9 }1250 | 2098 
10-389 |0-870 |0-827 | 680 | 115-1 | 765 | 129-4] 850 |143-8 | 956 | 161-8 | 1063 | 179-9 }1275 | 215-7 
10-394 |0-869 [0-854 | 693 | 118-6 | 780 | 133-5 | 867 |148-4 | 975 | 166-9 | 1083 | 185-4 ]1300 | 222.6 
10-396 |0-868 |0-867 | 700/ 1203] 788 | 135-4 | 875 |15O0-4 | 984 | 169-1 | 1094 | 1880 ]I3I3 | 225:7 
0-398 |0-867 10-875} 704 | 121-5} 792 |136-6 | 880 |151-8 | 990 | 1708 | 1100 | 189-8 }1320 | 227-7 
o-aoojoee7 0-689} 711 [123-3] 800 | 138-7 | 889 |154-2 }1000 | 173-4 J III! | 192-6 }1333 | 231°! 
403 |0-866 [0-907] 720 | 125-6] BIO |141-3 | 900 157-0 J1013 | 176-8 | 1125 | 196-3 11350 | 235-6 
0-407 |0-864 |0-934] 733 | 128-9] 825 | 145-1 | 917 |161-2 [1031 | 181-3 11146 | 201-5 }1375 | 241-8 
O-412 |0-863 1 | 747 1132-8] 840 |149-3 | 933 |165-9 ]1050 | 186-7 | 1167 |207-5 11400] 248-9 
270 August, 1957. 
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TABLE 3 RECTANGULAR BEAM OR SLAB FACTORS 
CONTINUED BY THE ELASTIC THEORY FOR ™M= 15 ! 
RESISTANCE MOMENT FACTOR Q AND CONCRETE STRESS C 

es eS) 2 FOR VARIOUS MAXIMUM STEEL STRESSES t 
SU RESSES FACTOR) FACTOR) STEEL | 4 = 16000 | t= 18000 | t= 20000] t= 22500 | t=25000 | t-30000 
t-r| m | @ |KO To fe leteloftelotecloatele 
2i-l |O-416 |O-86! |O-988] 760 |136-1 | 855 | 153-1 | 950 | 1704 | 1069 | 191-4 | 1188 | 212-8 | 1425 | 255-2 
20°83/0-419 | 0-860} 1-007] 768 |138-4 | 864 | 155-7 | 960 | 173-0] 1080 | 194-6 | 1200] 216-2 | 1440 | 259-4 
20°45| 0-423 | 0-859 | 1-035 | 782 |142-1 | 880 | 159-9 | 978 | 177-7] 100 | 199-8 | 1222 | 222-0] 1467 |2665 
20-0 |0-429 | 0-857 | I-07! | 800 |147-1 | 900 | 165-4 | 1000 | 183-8] 1125 [206-8 | 1250 | 2298 | 1500 | 275-7 
19:7 |0-433 |O-856 | 1-100] 813 |1I5O-7 | 915 | 169-6 |1017 | 188-S] 1144 | 2120] 1271 | 2355 | 1525 | 282-6 
19-23|0-438 |O-854 | 1-139 | 832 | 155-6 | 936 | 175-1 | 1040 | 194-5] 1170 | 218-8 | 1300 | 2431 | 1560 | 291-8 
19-0 |0-441 |O-853| 1-157 | 840 | 158-0 | 945 | 177-7 | 1050 | 197-5] 1181 [222-1 | 1313 | 247-0] 1575 | 296-2 
18-75 |0-444 |O-852 | 1-185 | 853 | 161-3 | 960 | 181-6 | 1067 |201-8] 1200 |227-0| 1333 | 2521 | 1600 |302-6 
18S |0-448 |O-8Si | 1-214 | 867 | 165-3 | 975 | 185-9 | 1083 | 206-4] 1219 | 232-4 | 1354 | 2581 11625 | 3008 
| 18-2 [0-482 | 0-849 | 1-243 | 680 | 168-8 | 990 | 190-0 MOO | 211-4 | 1238 | 2375 | 1375 | 2638 1650 | 316-6 
18-O |O-455 |0-848 | 1-263 | 889 | 171-5 }1000/ 193-0] L111 | 214-3] 1250 | 241-2 | 1389 | 268-0] 1667 | 321-6 
17°86|0-456 |0-848 | 1-278 | 896 | 173-2 | 1008 | 194-9 | 1120 | 216-5 | 1260 | 243-6 | 1400 | 2707 | 1680 | 324-8 
17-78}O-458 |O-847 | 1-287 | 900 | 174-6 | 1013 | 196-5 | 1125 | 218-2] 1266 | 245-6 | 1406 | 272-7 | 1688 | 327°4 
17-65|0-459 |0-647| 1-301 | 907 | 176-3 | 1020 | 198-3 | 1133 | 2202] 1275 | 247-8] 1417 | 2754] 1700 | 3305 
17°3 |0°464 |O-845 | 1-342 | 924 | 181-1 | 1040 | 2039] 1156 | 2266] 1300 | 254-9 | 1444 | 283-1 | 1733 | 339-7 
171 |0-467 |0-844) 1-361 | 933 | 183-9 | 1050 | 2069] 1167 | 2300 1312 | 258-6 | 1458 | 287-3 | 1750 |344-9 
16°9 |0-470 |O-643 | 1-391 | 947 | 187-6 | 1065 | 211-0} 1183 | 234-4] 1331 | 263-7 | 1479 | 293-0] 1775 | 351-6 
16°67 | 0-474 |0-842| 1-421 | 960 | 191-6 | 1080 | 215-5 | 1200 | 239-5] 1350 | 269-4 | 1500 | 299-3 | 1800 | 359-2 
16-36|0-478 |O-841 | 1-462 | 978 | 196°6 | 1100 | 221-1 | 1222 | 245-6] 1375 | 276-4 | 1528 | 3071 | 1833 | 368-4 
|_16°O 0-484 |0'839 | I'5I2_| 1000] 2030) 1125 | 226-4 | 1250 | 253-8] 1400 | 2643 | 1563 | 317-3 | Ft. 4 
15:79|0-487 |0-838 | 1-543 | 1013 | 206-7] 1140 | 232-6] 1267 | 2565] 1425 | 2908 | 1583 | 323-0] 1900 | 387-7 
15°62) O-490/0-837 | 1-567 | 1024 | 210-0] 1152 | 2362 | 1280 | 2625] 1440 | 295-3 | 1600 | 328-1 | 1920 | 393-7 
15:38 | 0-494 |0-835 | 1-605] 1040 | 2145] 1170 | 241-3 | 1300 | 2681 | 1463 | 301-7 | 1625 | 335-1 | 1950 | 4022 
15-O |C-S00/0-833 | 1-667 | 1067 | 222-2] 1200 | 249-9 | 1333 | 277-6] 1500 | 312-4 | 1667 | 347-2 | 2000) 416-5 
14-7 |O-505/ 0-832 | 1-716 | 1088 | 228-6] 1224 | 2571 | 1360 | 2857] 1530 | 32t4 | 1700/ 357-1 | 2040] 4286 
14°55 |0-508 |0-831 | 1-744 | 1100 | 232-2] 1238 | 261-3 | 1375 | 2902] 1547 | 3265 | 1719 | 362-8 

14-4 |O-SIO |O-630} 1-722 | I111 | 23541 | 1250 | 2646] 1389 | 2940] 1563 | 330-8] 1736 | 367-4 

14-29}O-512 |0-629| 1-793 | 1120 | 237-7] 1260 | 267-4] 1400 | 297-1 | 1575 | 334-3] 1750 | 371-4 

14060516 |0-828| 1-835 | 1138 | 243-1 | 1280 | 273-4 | 1422 | 3036] 1600 | 341-8 | 1778 | 379-8 

1389) OSI9 |0-827) 1-869 | 1152 | 247-2] 1296 | 278: | 1440 | 309} 1620 | 347-7 | 1800 | 3863 | 

retin | A sell Rohl Sabie Ltenaadl toed he pose te Pe ere 

13-85} O-520/ 0-827} 1-878] 1155 | 248-6] 1300 | 279-5 | 1444 | 310-5] 1625 | 349-4] 1806 | 388-3 
13-64) 0-524 |O-625| 1-921 | 1173 | 2535] 1320 | 285-3 | 1467 | 317-1 | 1650 | 356-6] 1833 | 396-2 
13°33 | O-529 | 0-824) 1-985 | 1200 | 261-5] 1350 | 294-2] ISOO | 3269] 1688 | 367-9] 1875 | 406-7 

13-24] O53! | O-823| 2-006] 1209 | 264-2] 1360 | 297-2] I5i1 | 330-2] 1700 | 371-5] 1889 | 412-8 

13-16 | 0-533 |O-822| 2.025 | 1216 | 266-4] 1368 | 299-7] 1520 3330} 1710 |374-6] 1900/4162] | 
13-0 | 0-535 | 0-822 | 2-051 | 1227 | 269-8] 1380 | 3034] 1533 | 337-1 | 1725 | 379-3] 1917 | 421-5 

12-86] O-538 | O-82! | 2-093] 1244 | 274-7] 1400 | 309-2] 1556 | 343-6] 1750 | 386-5 | 1944 | 429-3 

12-8 |O-540/0-820} 2-108 | 1250 | 2768} 1406 | 311-3] 1563 | 3460) 1758 | 389-2] 1953 | 4324 

12-5 |0545/0-818 | 2-182 | 1280 | 285:3] 1440 | 321-0 | 1600 | 3566] 1800 | 401-2 | 2000 4458 

12-3 | 0-549 0-817 | 2-234 | 1300/ 291-5] 1463 | 328-1 | 1625 | 3644] 1828 | 410-0] 2031 [4555] ce 
12-0 | 0-556 |O-B15 | 2-315 | 1333 | 3020) 1SOO | 339-9] 1667 | 377-7] 1875 | 4248 

11:84] 0-559 |O-814 | 2-360] 1351 | 3074] 1520 | 345-6] 1689 | 3843] 1900 | 432-3 

11-76 | O-56I |O-B13 | 2-383 | 1360 | 310-1 | 1530 | 348-9] 1700 | 387-7] 1913 | 4363 

11-43| 0-568 |O-8il | 2-483 | 1400) 322-5] 1575 | 362-8] 1750 | 4031 | 1969 | 453-5 
| _1i:25) O-S7I_|O-BIO | 2540] 1422 | 3288] 1600 | 370-0] 1778 | 411-2] 2000) 4625 Bex FR So 
li-Il | O-574 | 0-809) 2-585 | 1440 | 334-3] 1620 | 376-1 | 1800 | 417-9] 2025 | 470-2 

10°91 |O579 | 0-807) 2-653 | 1467 | 342-7] 1650 | 3855 | 1833 | 428-2 

10°67) 0-584 | 0-805) 2-739 | 1SOO | 352-6] 1688 | 3968] 1875 | 4407 

1059| 0-586 | 0-805} 2-768 | 1511 | 356-4] 1700 | 401-0} 1889 | 4455 

10°53) 0-588 |0-804 2-790] 1520 | 359-3] 1710 | 404-2] 1900 4491 L : 

10-26) 0-594 | O-802/ 2-895 | 1560 | 371-6] 1755 | 418-0] 1950 | 464-5 

10-0 |0-600/0€00) 3-000} 1600 | 3840} 1800 | 432-0]2000! 4800 

9°7 |0-607/0-798 |3-117 | 1644 | 398-2] 1850 | 448-0] 2055 | 497-7 

9-47|O-613 | 0-796 | 3-235 | 1689 | 412-1] 1900 | 463-6 

%O | 0-625 |O-791 | 3-472 | 1778 | 439-5] 2000) 4944 
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TABLE 4 VALUES OF bd? AND bd/IOO FOR CERTAIN SECTIONS OF BEAMS AND SLABS 
BEAMS SLABS 
1 bd? bd sus | “Stas ; 
OEPTH T 0 TwicK-| REINFORCE-| DEPTH | 12d? 33 
d.,,| b=6" bao) bai2" bwidk] b ai5'| b 6") ba 9") baizb=I94] b ais*| MES) MENT |g 
7-0} 294) ai | 588 | 662| 735] 0-42 |0-63 | 0-84 |0-945) 1-05 Ss | 206! 51 |0-247 
75| 338) S06] 675| 759| @44/ 0-45 |0-675/0-90] 1-013| I-125] 3 he oo seg] 2:25 | 61 [0-27 
8-O| 364) 576| 768| 864) 960] 0-48 [0-72 |0-96 | 1-08 | 1-20 
8-5] 434) 650| 867| 975| 1084] 0-5! jo765| 1-02) 1-148] 1-275] % | 256! 79 |o307 
90] 486/ 729) 972] 1094| 1215 | 0-54 Joe _| 1-08 1-215 /1°35 | 3% le cesses! 275 | 91 los 
9-5] 542 ai2 | 1083 | 1218 | 1354 | 0-57 |O-855) I-14 | 1-283| 1-425- —+—__}— 
100] 600) 900} 1200 | 1350 | 1500] 0°60 |0-90 | 1-20) 1-35 [1-50 | | *~ 3-06 | 112 |0:367 
10-5] 662, 992] 1323 | 1488 | 1654 | 0-63 |0-945| 1-26| 1-418 | 1-575 i’ oncess| 3-25 | 127 [0-39 
NO] 726, 1089 | 1452 | 1634 | 1815. | 0-66 [0-99 | 1-32 | 1-485) 1-65 - 
Wes 794 | 1190 | 1587 | 1785 | 1984 | 0-69 | 1-035) 1+38 | 1-553 | 1-725 a +.) 356 | 152 |0427 
T T aie enti: oo es © « 
12-0] 864) 1296 | 1728 | 1944 | 2160 0-72 | 1-08 1-44 | 1-62 | 1-80 bene OS | 0) ae 
12-5 | 938| 1406 | 1875 | 2109 | 2344] 0-75 | 1-125) 1-50 | 1-688 | 1-875 , 
4-06 | 19: 
13-0] 1014| 1521 | 2026 | 2282 | 2535]0-78 | 117 | 1-56 /1-755/1-95 | 5 |, *% a 
13-5 | 1094) 1640 | 2187 | 2460| 2734] 0-81 | 1-215! 1-62 | 1-823/2-025 nay ea ee 
14-0} 1176 | 1764 646 0-84 | 1-26 | 1-68 | I 1 ie ers 
4-0 | 64 | 2352 | 2 | 2040 06 | 26 | 100/109 210 “7 % ‘anit ons oon 
14-5 | 1262 | 1692 | 2523 26368 | 3154 | 0-87 | 1-305) 1-74| 1958/2175] > gy ones! 475 | 271 [0°57 
IS-O| 1350 | 2025 | 2700 | 3038 | 3375 | 0-90 | 1-35 | 1-80 /2-025|2-25 | __|* 
ISS | 1442) 2162 | 2883 | 3243 | 3604] 0-93 | 1-395] 1-86 |2-093] 2-325 | | 5-06] 307 loco” 
16°O | 1536 | 2304) 3072 | 3456 | 3840] 0-96 | 1-44 | 1-92 |2-16 [2-40 | 6 . 
| | ; 4 oncess} 5-25 | 331 [0-63 
16-5 | 1634 | 2450| 3267 | 3675 | 4084] 0-99 | 1-485) 1-98 |2-228/2-475 
ee eee eee eee —+— * } - inaentl - 
17-0 | 1734, 2601 | 3468 | 3902 | 4335 | 1-02 | 1-53 | 2-04|2-295|2:55 | 4, | *® | 556 | 37! [0-667 
7°5 | 1838 2756) 3675 | 4134 | 4594] 1-05 1-575) 210 |2-363| 2-625 KS onvess| 575 | 397 |O-69 
18-0} 1944 2916 | 3888 | 4374 | 4860] 1-08 | 1-62 | 216 [2-43 |2-70 - 
185 | 2054 3080) 4107 | 4620) 5134] I-11 | 1-665] 2:22|2-498| 2-775 W | 5875) 414 |O705 
19-O| 2166 3249) 4332 | 4874 | 5415 +14 Fhe 2°28 | 2-565/2°85 | 7 y 6-06 | 441 |0-727 
19-5 | 2282| 3422/ 4563 | 5133 | 5704] I-17 | 1-755) 2-34/2-633/2-925 L onvess| 625 | 469 |0-75 
20-0 | 2400 3600} 4800 | 5400] 6000} 1-20] 1-80 | 2-40/2-70 |3-00 he 
205 | 2522) 3782) 5043 | 5673 | 6304] 1-23) 1-845 2-46 | 2-768|3-075 [6-375 | 488 |0-765 
21-5 | 2774| 4160| 5547 | 6240| 6934] 1-29 | 1-935| 2-58/2-0083-225] 74 | Y | 6-56| SI6 [0-787 
225 | 3038| 4556| 6075 | 6834 | 7594] 1-35 |2025| 2-70|3-038)| 3-375 i’ on uess| 6-75 | $47 |0-81 
23-5 | 3314 | 4970) 6627 | 7455 | 8284] I-41 |2-115| 2-82 ine |9a8 ~ lous en 
245 | 3602) $402| 7203 | 8103 | 9004] 1-47 | 2-205 2-94| 3-308) 3-675 < 
25-5 | 3902| 5852| 7803 | 8778 | 9754] 1-53 | 2-295| 3-06|3-443|3-625| 8 . 7:06 | 598 |0-847 
265 | 4214| 6320| 8427 | 9480/10534| 1-59 | 2-385| 3-18 |3:578/3-975 YY oncess| 7-25 | 631 |O-87 
275 | 4538| 6806| 9075 |10209| 11344] 1-65 | 2-475) 3-30|3:713| 4125 - 
% «=| 7-375 | 653 |O-ees 
285 | 4874| 7310 | 9747 |10965 | 12184) 1-71 |2-565| 3-42|3848) 4-275) » eet ae ieee 
29-5 | $222| 7832|10443 | 11748 | 13054] 1-77 |2-655| 3-54|3-963| 4-425] © I % 
305 | 5562| 8372| 11163 | 12558 | 13954] 1-83 | 2-745/ 3-66 | 4-118 | 4-575 bY on ess 7-75 | 721 |O-93 
31-5 | 5954| 8930| 11907 | 13395 | 14884] 1-89 | 2-835) 3-78 | 4-253) 4-725 «Ives loo , 
32-5 | 6338| 9506) 12675 | 14259 | 15844] 1-95 | 2-925| 3-90/ 4-388| 4-875 é nS} 74 O08 
9 y 806 | 780 |0-967 
33°5 | 6734 | 10100} 13467 | 15150 | 16834 | 2-01 | 3-015| 4-02) 4-523| 5-025 , eas) en love 
34-5 | 7142|10712| 14263 | 6068 | 17854 | 2-07 | 3-105| 4-14 | 4-658/5-175 Son umes 
35-5 | 7562|11342| 15123 | 17013 | 18904 | 2-13 | 3-195| 4-26 | 4:793/5-325 . 
36-5 | 7994|11990| 15987 | 17985 | 19984 | 2-19 | 3-285) 4-38 | 4-928)5-475 - xed so) gammy 
37-5 | 8438 |12656 | 16875 | 18984 | 21094| 2-25 | 3-375| 450/|5-063|/5-625| 9% | WS | 856 | 879 [1-027 
* onvess| 8:75 | 919 |1-05 
38-5 | 8894 |13340 | 17787 |20080 | 22234] 231 | 3-465) 4-62 |5-198 |5-775 
395 | 9362 |14042| 18723 | 21063 |23404 val —_ ~ 5-333 |5-925 * |g.e75| 945 |ro6s 
poe fred oer ager ; | 9:06] 985 |1-067 
25834| 2-49 | 3-735| 4-98 | 5-603] 6-225 : ‘ : 
27094] 255 |3-625| 5-10 |5-738)6375] | ORME) 9°25 |1027 HHH 
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DESIGN BY LOAD-FACTOR METHOD. 


elastic theory. Since Q is 176, which is greater than 148, either the tensile stress 
in the steel must be reduced or compressive reinforcement provided. 

(a) With reduced tensile stress—From Table 3, if t 20,000 lb. per square 
inch and c = 972 lb. per square inch, A; = 1-025 x 2-025 = 2-06 sq. in. This 
is an increase of 47:5 per cent. in the area of steel compared with (2). 

(6) With compressive reinforcement.—(a, = 21 in.). M =‘148 x 4556 = 
675,000 in.-lb. MAM = 800,000 — 675,000 = 125,000 in.-lb. nm = 0-333 X 22:5 
= 7°5 in. 


t,’ = 1000 X 7S > x 14 = 11,200 lb. per square inch. 
7°5 
125,000 
A, = ; = 0°53 Sq. In. 
II,200 X 2I 
675,000 125,000 : 
A, = 19 + 2 = I-32 sq. in. 


30,000 X 0-889 X 22:5 30,000 X 21 
Total area of steel = 1-85 sq. in. 


This is an increase of 31 per cent. compared with (2). 
(4) For a section 17 in. deep and g in. wide, calculate the area of rein- 
forcement required. For an overall depth of 17 in., d= 15:5 in. From 


bd M 800,000 
Table 4, bd® = 2162, and — = 1-395. Q = — = ——_— 

100 bd* 2160 
greater than 250, compressive reinforcement is needed. From Table 2, when 
Q = 370, ¢t = 30,000 lb. per square inch, 4 = 0:9, 100f = 1°555, and roof, 
= 0580. Therefore, 


= 370. As Q is 


A, = 1°555 X 1°395 = 2°17 sq. in. 
A, = 0580 X 1°395 = 0°81 sq. in. 
Total area of steel = 2-98 sq. in. 


(5) For the same section as in (4), calculate the area of reinforcement required 
by the elastic theory. 
nN = 0°333 X 15°5 = 5°15 in. a, = 14 in. 
15 — 15 ; 
t,’ = 1000 X StS > x 14 = 9900 lb. per square inch. 
5'T5 
M = 148 X 2162 = 320,000 in.-lb. MAM = 800,000 — 320,000 = 480,000 in.-lb. 


480,000 ae 
= = 3°47 sq. in. 
ggo0o X 14 
2 80,000 c 
_= tent bs net I-g2 sq. In. 


~ 30,000 X 0-889 X 15-5 | 30,000 X 14 


Total area of steel = 5-39 sq. in. 


This is an increase of 81 per cent. compared with (4). 
This illustrates the tendency for a beam designed by the elastic theory to 
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have insufficient steel in tension and far too much steel in compression. Or, 
applying the steel-beam theory, 





800,000 
om fy ™ = 1-90 sq. in. 
30,000 X 14 
Total area of reinforcement = 3-8 sq. in. This is an increase of 27-5 per cent. 
compared with (4). 

(6) For a section 26 in. deep and 9g in. wide, calculate the area of reinforcement 
required. For an overall depth of 26 in., d = 24-5. From Table 4, bd* = 5402 
and od = 2205. G= 600,000 __ 148. From Table 1, for these stresses, the 

100 5402 
value of Q lies at the limit for the elastic theory and it is therefore more economical 
to use the elastic theory as it requires less steel than the load-factor method. 

From Table 3, when Q = 148 and ¢ = 30,000 lb. per square inch, 100p 
=0°556. Therefore, using the elastic theory, A, = 0-556 x 2-205 = 1-225 sq in. 

From Table 1, by the load-factor method, A, = 0-564 x 2-205 = 1-245 sq. in. 

EXAMPLE II.—Design a rectangular beam to resist a bending moment of 
800,000 in.-lb. ; the maximum permissible stresses are C, = 1160 Ib. per square 
inch and ¢ = 22,500 Ib. per square inch. Tables 1 or 2 can be used for any 
stresses. 

From Table 3, for these stresses the maximum value of Q by the elastic 
theory is 216, using tensile reinforcement only. By the load-factor method the 


: ci» Co Ree 
maximum value of Q is — = - = 290. 


4 
(1) Using the maximum stresses, calculate the dimensions of the section 
required. 


If Q = 290, then bd? = = 2756. From Table 4, when 6 =gQ in. and 


800,000 
d = 17°5 in., bd? = 2756. A section 19 in. deep by 9g in. wide is suitable. 
800,000 , 
A, = = 2-71 sq. in. 
22,500 X 0°75 X 17°5 
(2) Fora section 20 in. deep and g in. wide, calculate the area of reinforcement 
required. For an overall depth of 20 in., d= 18-5 in. From Table 4, bd? 


M 
= 3080 and hed = 1675. Q= of = ae = 260. As Q is greater than 216, 
the load-factor method is preferable. From Table 1, if C, = 1000 lb. per square 
; , 260 X 1000 
inch, ¢ = 20,000 Ib. per square inch, and Q = , = 224, m, = 0-427, 
1160 


a, = 0-786, and 100fP = 1-425. For the actual stress, C, = 1160 lb. per square 
inch and ¢ = 22,500 lb. per square inch, 100f = 1°425 X — “$-- 1-406. 
1000 =. 22,500 
A, = 1°466 x 1-675 = 2°46 sq. in. 
(3) For a section 24 in. deep and g in. wide, calculate the area of reinforcement 
required. For an overall depth of 24 in., d= 22:5 in. From Table 4, 


bd? = 4556, and = = 2°025. Q= on ee 176. As Q is less than 
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216, it is more economical to use the elastic theory. From Table 3, Q = 176, 
¢ = 22,500 Ib. per square inch, and C = 1013 |b. per square inch. 


A, = 0°907 X 2°025 = 1°833 sq. in. 
(4) For a section 17 in. deep and 9 in. wide, calculate the area of reinforcement 


DESIGN BY LOAD-FACTOR METHOD. 


required. Since d= 15°5 in., from Table 4 bd? = 2162 and Load = 1395. 
100 
M 8 ' 
Q= bd? —— = 370. As Q is greater than*290, compressive reinforcement 


is needed. 
From Table 2, if C, = 1000 lb. per square inch and ¢ = 20,000 lb. per square 


inch, with Q= Las sa 
1160 


100p = 2-05. Correcting for the actual values of the stresses, 


= 319 and A=o-9, then r100f, = 0-382 and 


4 0382 x =. 1-395 = 0°55 sq. in 
A, = 0°362 - - X - — xX ° = Ov sq. ° 
1000 = 22,500 : 


1160 20,000 : 
A, = 2°05 X — - X ——— X 1°395 = 2°95 sq. in. 
1000 =. 22,500 
EXAMPLE III.—Use the tables to check the design of a rectangular section 
15 in. deep (effective depth 13} in.) and 9g in. wide, reinforced with two {-in. 
bars (A, == 1-203 sq. in.). The maximum permissible stresses are’C, = 1000 lb. 
per square inch and ¢ = 30,000 lb. per square inch. 
(1) Calculate the stresses in the concrete and steel when a bending moment 
of 175,000 in.-lb. is applied. 


b 
From Table 4, bd? = 1640 and - ee 1-215. 100p = ——? 0-99. 
100 1-215 
175,000 
= ———_ _ = 107. 
e 1640 . 
From Table 3, when 100f = 0-99, 7 = 2I°I, ", = 0°416, a, = 0-861, and 
Q = 170:1 when ¢ = 20,000 lb. per square inch. Therefore ¢ = 107 » ae 
or 


= 12,530 lb. per square inch and C = fon = 594 lb. per square inch. 

(2) Check the design of the section if the applied bending moment is 350,000 
50,000 
1640 


20,000 ; . 25,200 
t = 214 X —-—— = 25,200 lb. per square inch and C, = 
170°I , 


in.-lb. As in example (1), I00op=o 99. Q = = 214. Therefore 


= 1193 lb. per 
square inch, so that, by the elastic theory, the concrete is overstressed. 
By the load-factor method, from Table 1, if Q = 214, m, = 0°402, a, = 0°799, 


and 100f = 1:34 when # = 20,000 lb. per square inch. Therefore ¢ = = 
X 20,000 = 27,100 lb. per square inch and C, = 1000 Ib. per square inch, and the 
section is satisfactory. 


(3) Find the moment of resistance of the section for the maximum permissible 
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stresses. As in example (1), 100) = 0-99. From Table 1, when ¢t = 30,000, 
C, = 1000, 100f = 0-99, 9 = 231, m, = 0°446, a, = 0777, MR = 231 X 1640 
= 379,000 in.-lb. 


(4) Find the moment of resistance when the maximum permissible stresses 
are C, = 1160 lb. per square inch and ¢ = 27,000 lb. per square inch. As in (1), 
100p = 0-99. The values of C, and ¢ are not shown in Table 1. For C, = 1000 
and ¢ = 20,000, the equivalent value of / is found from 
1000 | 27,000 
1160 20,000 


Yrom Table 1, if toop = 1-153, t = 20,000 lb. per square inch, C, = 1000 lb. 


, 1160 
per square inch, Q = I9I, n, = 0°346, a, = 0827, MR = Ig1 X oe x 1640 


100p = O-yg X I°I53. 


= 364,000 in.-lb. Alternatively this can be found, without using the tables, from 
equation (6). 


2n 0°99 _. 27,000 , 
p= -—, m,: 3 ye Cee 9 eee ot 0°346. 
t Ba 2 100 1160 
0-346 z eS ee ; 
&=i-— 0827. MR = 1-203 X 27,000 X 0°827 X 13°5 = 364,000 in.-lb. 


EXAMPLE IV.—Design a slab to resist a bending moment of 50,000 in.-lb. 
per foot of width if the maximum permissible stresses are C, = 1000 lb. per square 
inch and ¢ = 30,000 lb. per square inch. 


(x1) Using the maximum stresses, calculate the thickness and the area of 


' 50,000 . a ; 
reinforcement required. 12d? = : -== 200. From Table 4, a thickness of 
250 
5 in. is suitable. 
12d 50,000 
12d? = 217 and —-= 0°51. Q= z == 230, 
100 217 


and, from Table 1, A, = 0-985 X 0°5I = 0°502 sq. in., which is provided by 
}-in. bars at 4}-in. centres. 

(2) For a slab 54 in. thick, calculate the area of reinforcement required. From 
Table 4, d = 4°75, 12d? = 271, ces = 0°57, Q = 22009 _ 384. From Table 1, 
for Q = 184, using the maximum stresses, A; = 0°736 X 0°57 = 0-420 sq. in., 
which is provided by }-in. bars at 54-in. centres. 

(3) For the same slab as in (2), calculate the area of reinforcement required 
by the elastic theory. As before, Q = 184 and, since this is greater than 148, 
either the stress in the reinforcement must be reduced or the strength of the 
concrete increased. 

(a) With reduced tensile stress, from Table 3, if t = 20,000 lb. per square 
inch, C, = 1000 lb. per square inch and A; = 1-071 X 0:57 = 0-611 sq. in., which 
is provided by }-in. bars at 3}-in. centres. This is an increase of 57 per cent. 
on the area required in example (2). 

(b) With stronger concrete (I : 1} : 3), C, = 1250 lb. per square inch. From 
Table 3, when Q = 184 and ¢ = 30,000 lb. per square inch, C = 1150 lb. per 
square inch. A;=0°7 X 0:57 = 0°399sq. in.,which is provided by }-in. bars at 54-in. 
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centres. The amount of reinforcement provided is the same as in example (2), but 
stronger concrete is required. 

When designing a section carrying a heavy load, the choice of section may 
be controlled by the actual shearing stress, which must not exceed four times 





the permissible shearing stress for the concrete. 
These examples show the use of the tables and the advantages and economies 


that are possible by using the new code. 


This article is not concerned with the 


theory of the load-factor method of design which is given elsewhere.* 
[These tables were prepared by the writer for use in the office of Messrs. C. J. 
Pell & Partners, consulting engineers, by whose permission they are published 


here. | 


* “ The Ultimate-load Theory Applied to the Design of Reinforced and Prestressed Concrete Frames."’ By A. L. L. 


Baker. Concrete Publications, Ltd. Price 18s. 


A Precast Pile Prestressed During Driving. 


THE pile shown in Fig. 1 has been 
patented in Holland by N. V. Spoor- 
wegbouwbedrijf and others, and com- 
prises precast sections with a ram fitted 
to the head for the purpose of stretching 
steel bars which keep the units in position 
by compression. 

The point (1) of the pile is a separate 
section, and in it is cast an anchor (2) 
with a protruding steel bar (3). The 
remainder of the pile consists of the re- 
quired number of the hollow units (4). A 
removable steel bar (5) is inserted in the 
pile and fixed to the bar projecting from 
the point (6). The bar may be in more 
than one part and jointed as at (7). A 
cylinder (8) is placed on the top precast 
unit. This cylinder has a shoulder (9) 
on which rests a ring (10), and packing 
rings (11 and 12) are provided near the 
top of the cylinder. The blows of the 
hammer are received on the ring (13), 
which has a packing-ring (14) and encloses 
the piston (15) which fits over the steel 
bar (5). In the space (17) between the 
head and the shaft (16) of the piston a 
fluid is pumped, under pressure, through 
the passage (18). Air-vents are provided 
at (22). The threaded head of the bar is 
secured to the head of the piston by a nut 
(19) and a tapered ring (20) formed in two 
pieces. The steel bars are stretched when 
the piston is raised, due to the pressure 
of the fluid in space (17), and the same 
pressure tends to raise the head-ring (13). 
When the ring (13) receives a blow from 
the hammer it compresses the fluid in the 
space (17), so that part (8), and conse- 
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quently the pile, is pushed downwards, and 
the piston (15) is pushed upwards and 
stretches the steel bar. When the pile 
is driven the driving head and the steel 
bars are removed and the core filled with 
concrete. 
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Book Reviews. 


‘*Frost-und Tauschaden an Verkehrs- 
wegen und deren Bekaimpfung.’’ By 
Lothar Schaible. (Berlin: Wilhelm Ernst 
& Sohn. Price 22 D.M.) 

THE author deals with damage caused by 

frost in road and railway works, and gives 

suggestions for preventive measures. In 
fine-grained soils the degree of safety 
against frost varies, according to Casa- 
grande, with the composition of the soil 
as follows: Soils containing up to 1 per 
cent. of clay, 10 per cent. of clay plus silt, 
or 20 per cent. of clay plus silt plus fine 
sand are immune to frost. Soils contain- 
ing from 2 to 4 per cent. of clay, 10 to 

20 per cent. of clay plus silt, or 20 to 

40 per cent. of clay plus silt plus fine sand 

are susceptible to the action of frost. 

Soils with 6 per cent. of clay, more than 

20 per cent. of clay plus silt, and more 

than 4o per cent. of clay plus silt plus fine 

sand will be damaged by frost. 

The preventive measures discussed 
include the replacement or deep drainage 
of soils liable to damage; the introduc- 
tion of capillary cut-off courses; the 
maintenance of an effective sub-grade 
level; and the design of road slabs 
sufficiently strong to bridge patches liable 
to damage by frost. . 

Many of the failures described are 
shown in photographs, and diagrams illus- 
trate the suggested preventive measures. 


‘* Statik der Tragwerke.’’ By Walther 
Kaufmann. (Berlin: Springer-Verlag. Price 
31.50 D.M.) 

THis fourth edition deals with (1) 

Classification of structures and equili- 

brium ; (2) Statically-determinate beams, 

lattice girders, and trusses; (3) Elastic 
deformations ; (4) Theory of statically- 
indeterminate systems and selected struc- 
tures ; (5) Methods of analysis based upon 
the principle of virtual displacements, the 
theorem of reciprocal deflections, and 

Castigliano’s theorem of minimum stress 

energy and the derivation of stress energy; 

Williot’s diagram for latticed structures 

is also discussed. Since the application 

of these principles to structures with more 
than one redundant member leads to 
equations with several unknown quanti- 
ties and which are laborious to solve, 
the author recommends the use of the 
moment-distribution method for many 
types of highly-indeterminate structures. 

The calculation of rectangular frames 
and arches follows the method of Miiller- 
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Breslau published in his ‘ Neuere 
Methoden der Festigkeitslehre und der 
Statik der Baukonstruktionen ”’, which 
has remained the standard text-book on 
this subject although it first appeared as 
long ago as 1886. The methods of 
Strassner, Ritter, Suter, and Kleinlogel 
for reducing the mathematical labour 
of analysing indeterminate structures are 
not mentioned in this book, which deals 
only with first principles. 


**SO,—Gehalt der Zuschlagstoffe.’’ 
** Eindringtiefe von Beton in Holz- 
wolle-Leichtbauplatten.”’ Deutscher 
Ausschuss fiir Stahlbeton. By Kurt Gade. 
(Berlin: Wilhelm Ernst & Sohn. Price 
5 D.M.) 

THE first part reports tests on the com- 
pressive strength of 4-in. concrete cubes 
made with aggregates having a high con- 
tent of sulphate SO;. Loss of strength 
commenced with a sulphate content of 1-2 
to 1-5 per cent. by weight of cement, and 
the loss of strength was greatest with 
2:4 to 3 per cent. of sulphate. Loss of 
compressive strength with a high sulphate 
content was 40 per cent. to 50 per cent. 
in the case of dense concrete and 30 per 
cent. to 40 per cent. in the case of porous 
no-fines concrete in which the sulphate 
was in the form of gypsum. The reduc- 
tion of strength in the case of magnesium 
sulphate was about double that of gypsum. 
Cubes made with Portland cement were 
more seriously affected than those made 
with blastfurnace cement. The adverse 
influence of the sulphate occurred within 
the first six months, after which no further 
decrease of strength was recorded up to 
two years. Expansion apparently was 
more than counterbalanced by the shrink- 
age of the concrete. 

In the second part tests are described 
of the use of wood-wool slabs as shutter 
linings. The slabs were 2 in. thick, and 
on them were cast concrete slabs 4 in. 
thick in mixtures varying from stiff to 
wet. The depth of penetration of the 
mortar into the wood-wool was from 1} in. 
to 2 in. in the case of wet concrete and 
from }? in. to 1} in. in the case of stiffer 
mixtures. The following conclusions are 
drawn from the tests: (1) The amount of 
mortar that penetrates into the wood-wool 
is small; (2) In thermal calculations a 
layer of wood-wool ? in. to 2 in. thick 
should be assumed to be filled with mortar. 
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LOAD-FACTOR METHOD OF DESIGN. 


An Ultimate-load, or Load-factor, 
Method of Design. 


By R. J. BARTLETT. 


IF an unreinforced concrete section is subjected to a load W and behaves elastically, 
the centre of gravity of the diagram of stress distribution, which is usually 
a trapezium or triangle, will always be on the same vertical line as the centre of 
gravity of the load system, as shown in Fig. 1(a). If the load is eccentric and is 
increased to cause failure, the plastic stress distribution is assumed to be uniform 
in accordance with the new British Standard Code of Practice No. 114, and the 
load will accordingly be centred over the stress-block as in Fig. 1(b). Therefore 
if W has an eccentricity e the effective load-bearing part of the section, if rectangu- 


lar, will have a depth D — 2e. Then W is the axial load causing failure in a section 
of depth D — 2e. 
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If an applied working load P multiplied by a load-factor of safety of two 
is less than the strength C,,,, of the whole section, assuming the stress in the 
concrete to be one-half the crushing strength u at 28 days, eccentricity may occur 
before reinforcement becomes theoretically necessary. Thus, for a given eccen- 
tricity the maximum permissible load P is found from 

u 


W = 2P =~ x-b x (D — 2¢) =~ x b x (D — 2¢). 
2 


Ie 3cbD (1 e 
P —_. Sede Sate = ~_ -_— — e ° . 
Therefore = Cmnar. € 5) - ( ) (1) 


: u c - : . ; oe 
since Ciar = —bD or 3pp, in which c is the normal maximum permissible 
2 2 


working stress for concrete in bending. 
The maximum permitted eccentricity is 


D - 2P 
e=— — — . > : ‘ . (2) 
=* -38 
The formula may be further rearranged if required to obtain minimum values 
for b or D if the column is to be designed for given conditions. 
EXAMPLE I.—If a concrete section is 9 in. wide by 12 in. deep, and c = 1000 lb. 
per square inch and ¢ = 2 in., the maximum working load 
p — 3X 1000 xX 9 aa ” =) = 54,000 Ib. 
2 8... 58 


aati Sa 2 X 50,000 
If P = 50,000 lb., the maximum eccentricity 1s it 


—___ == 2°29 in. 
3 X 1000 X 9 
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In such cases only the minimum permissible reinforcement is necessary; this 
reinforcement will increase the load causing failure as is shown by formule (3) 
and (4). 

If the eccentricity e, exceeds the maximum permissible, the bending moment 
due to the excess must be balanced internally by a tensile force T in the cracked 
or tensile face of the section and an equal compressive force C, in the other face 
as shown in Fig. 1(c). The excess moment is W(e, — e). The internal couple is 
Ts = C,s, in which s is the distance between the centres of T and C;. The area 
of tensile steel required is 


ic 


that is A; = 9 , ‘ , ars 
aes st 


in which ¢, is the yield stress and ¢ the working stress normally permitted in the 


steel or 50,000( $ _ :), whichever is the lesser, is D — 2e, and d is D+ :. 
n 2 





The area of compressive reinforcement required is 

P(e, — e) 

st : ‘ ‘ : x ~ <2 

St, 

in which ¢, is the working stress normally permitted in steel in compression or 
d ; ; 

50,000( —- ‘) whichever is the lesser, d, is the depth to the centre of A,, and 
n 


n is D — 2e. 

The foregoing limitations of tensile and compressive stresses in the reinforce- 
ment are necessary since if any reinforcement is near the neutral axis its yield- 
point stress will not be reached when the concrete fails. “*) In some cases this 


A, = 
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may result in tensile reinforcement being used uneconomically, and it could be 
more advantageous to ignore the tensile reinforcement and design from formula (8). 

If the yield strain of mild steel and the strain of concrete at failure are con- 
sidered to be 0-12 per cent. and 0-333 per cent. respectively, then the equivalent 


stress in steel at 0-333 per cent. strain equals the actual yield stress x 2333 


= 


= 36,000 x ——~ = 100,000 lb. per square inch. 


0°333 
0-12 
Therefore with linear variation of strain, and using a load-factor of two, the stress 
in the steel will vary with its distance from the neutral axis up to its yield stress. 
The stress limitations “*) for steel in compression and tension follow by proportion 
from the strain diagram in Fig. 2. 
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For a balanced design, ‘°°’ that is when the steel in tension and the concrete 
in compression yield at the same time, the depth of the neutral axis will be 


LOAD-FACTOR METHOD OF DESIGN. 


——~—d = 0°735d. 


EXAMPLE II.—For a section g in. wide by 12 in. deep, with P = 50,000 lb. 
and M = 300,000 in.-lb., calculate the reinforcement required if c = 1000 lb. per 
square inch and ¢ = ¢, = 18,000 Ib. per square inch, d, = 1°5 in., and d = 10°5 in. 


64= 300,000 = 6 in. and ¢ = 2:29 in. as in Example I. 
50,000 
The excess moment = 50,000(6 — 2:29) = 185,500 in.-lb. Therefore 
A,=A,= a. = 1-145 sq. in. 
9 X 18,000 


A check shows that ¢, = 50,000( _ *) = 79,800 lb. per square inch, which 
n 


) , gat d 
is greater than is permissible. Also, ¢ = 50,000{ — — r) = 21,000 lb. per square 
n 


inch, which is greater than is permissible ; therefore the areas of reinforcement 
as calculated are sufficient. 


Should the maximum permissible eccentricity of the unreinforced section 
exceed about 4D, although still less than e,, the concrete will be employed 


+m e. _|w 
IF 
t |ZZ 


Fig. 3. 














= NE. 








uneconomically since there is a sufficient margin of strength to act with the 
tensile steel in resisting the applied moment. The arrangement of forces is now 
as shown in Fig. 3. 


Calculating moments about 7, 2P(« + ‘) = “on(a — *). 


Therefore n = d| 1 — alt =f Soe , in which M = Pile, + ~" 
3cbd? 2 


ep! Sih ae See 


Since a nominal amount of reinforcement would generally be placed in the 
compressive area, its contribution to the strength of the section may be allowed 


for by making M = P(4 “ ;) —A, xt, xs. Then 
2 


Since T + 2P =C, A. Xt= 


acim 


A,xt=- +A,xt,—P ‘ ne . (5a) 
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If m exceeds 0°735d the reduction in the permissible value for ¢ may result in A, 
becoming excessive. It could then be of advantage to design according to 
formula (8). 
EXAMPLE III.—As Example I, but P = 15,000 Ib. and M = 150,000 in.-lb. 
__ 150,000 


6 = -=1I10in. d= 10°5 in. 
15,000 


8 ; + , - 
rp 105 a NE _ 8 X 15,000(10 4 ‘5 i Seuaibe: 


3 X 1000 X 9 X 10°5? 


A, X 18,000 = ae ween Molt 2s. 15,000 = 10,150. 
4 
Therefore A; = 0°565 sq. in. 
If 0-4 sq. in. of steel is placed in this member with the centre of the area 1-5 in. 
from the compressive face, then 


s x 14°5 — 0-4 x 18 9) 
n=x05[1— ,/1- (15,000 X 14°45 —0°4 XI 00 X | = 2435 an 
3000 X 9 X 10°5? 
A, X 18,000 = _ * “a 2°435 _ 15,000 + 0°4 X 18,000 = 8620. 


Therefore A, = 0°479 sq. in. 


The tensile reinforcement may be placed so close to the reutral axis that 
the limitation of the stress would lead to a very uneconomical use of the reinforce- 
ment. The value of e, would be low and the section could be kept completely 
in compression by reinforcement, since different loads C, and C, resisted by the 
reinforcement balance the external moment. This is shown in Fig. 1(d). ° 

Since internal forces equal external forces, W = Cyg, +C,+C,. Also 
the internal moment equals the external moment, so that 


’ Ss Ss 
W (« + :) = C nes. x 2 ii Cy Xx S. 


Therefore C, = w(; 4 *) _ Cmas. and C, = w(; B “) — Caz. 


2 Ss 


2 s 2 
Therefore Aa Xt.= P(; + *) BIR ns ; ; ; = £5) 
ie 8 
Ag Xt. = P(: + *) sn (7) 
2 s 8 
The section remains in compression so long as C, is positive, for which case e¢, 
s 3cbD 
must not exceed —{ 1 — ~—- }. 
4P 
If (6) and (7) are added and rearranged, the result 
Pas + Ag X te + Ace X te 


is seen to be an extension of the equation given in C.P. 114 (1948) for use in the 
design of axially-loaded columns. 
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EXAMPLE IV.—As Example I, but P = 120,000 lb. and M = 100,000 in.-lb. 
Calculate the minimum reinforcement required in each face. 

100,000 : , oN ; 
6= = 0-833 in. Maximum ¢, to maintain compression only 


120,000 
= 2(: Ey wns toe Ae ) = 1-463 in. 


LOAD-FACTOR METHOD OF DESIGN. 


4 X 120,000 
I o8 000 X 108 
Ag X 18,000 = 120,000{ * + °°33) — — ' 
2 9 8 


Aw = 1-7 sq. in 


I 08 000 X 108 
A. X 18,000 = 120,000{ — — 233 3 . ; 
2 9 8 
A = 0°464 sq. in 
The minimum real value of C, is zero, so that W must not be less than 


' : 
max. ~ 
2e) 


in this method. If W is less than this value, C, should be ignored as in Fig. 4. 
The area of concrete in compression will now be the same as in Fig. 1(b), 








\ 
SS 
\ 
+— ME—-+ 














but the compressive reinforcement provides the force C, at a depth d, from the 
outside face. Calculating moments about C,, 


s 3cbn (n 8M 
27° — “) “= (: — i.) and = a.|1 } AE t 3cbd2 |’ 


in which M = (; - a) Since 2P =C + C,, 
2 


Aa x t= P—*™ Se SS a» ely” anes ar 
In such cases A,» is theoretically zero. 
ExamPLeE V.—As Example I, but P = 70,000 lb. and M = 70,000 in.-lb. 
Luatsis. a =t 
eo 70,000 


8 
Therefore n= r3|t 4- J + - x sane "| = 10°155 in. 
: 3000 X g X I'°5 
and A., X 18,000 = 70,000 — eae ps EOS 1400. 
Ay =0-078 sq. in., and A, = 0. 
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If m is less than 0°735d, tensile reinforcement ‘2) may be necessary and the 
section should be designed using formulz (1) to (4). 

An allowance for slenderness can be made when designing long members. 
Divide P by the reduction-factor for columns and divide the applied bending 
moment by the reduction factor for beams, both given in C.P. 114 (1948) or in 
other regulations. Now calculate a new value for the eccentricity e,. The 
design may then proceed as before using the new values for P and e,. The new 
value for e, will generally be less than the original value for a long column, and 
the calculated area of tensile reinforcement may be insufficient under working 
conditions. Therefore a check should be made assuming that the member is 
a short column and using the original values of P and e, to determine whether 
additional tensile reinforcement is required. 

EXAMPLE VI.—As Example III, but consider the member as a long column 
for which the reduction-factor as a column is 0-7 and as a beam is 0-9. New 





values of P = — = 21,429 lb., of M = oe 166,667 in.-lb., and of 
¢= 166,667 = 7°76 in 
21,429 


M = 21,429(7°76 + 4:5) — 0-4 x 18,000 x 9 = 262,500 — 64,800 = 197,700 in.-lb. 


J 8 x 197,700 
nm=105|1— ./1 — | = 3°31 in. 
3000 X g X 10°5? 


3000 X 9 X 3°31 
4 
A, = 0°448 sq. in. 
From the calculation for a short column in Example III, A; is 0-479 sq. in. ; 
therefore this area of reinforcement should be provided. 

Certain of the assumptions of the causes of failure in cases in which tensile 
reinforcement is required, for example where the stress diagram for concrete is 
rectangular and the stress is one-half of the crushing strength at 28 days, the 
assumptions made are convenient in use, but some are only approximately 
confirmed by experiment.) The corresponding assumptions in the load-factor 
method, described in the revised Code of Practice No. 114 (1957), are more 
accurate, but the method described in this article, although intended primarily 
for the design of any rectangular strut in reinforced concrete, may be used for 
the analysis of the loading on columns with equal reinforcement in each face as 
provided for by the Code. For small eccentricities, estimates of strength are 
slightly greater than those obtained by using the Code ; for larger eccentricities 
the results are very nearly the same. 

Rectangular beams and solid slabs may be designed by adapting formula (5) 
in which P is zero and M is the actual applied bending moment. The depth 
of the neutral axis in beams and slabs should not exceed half the depth, and the 


maximum working moment of resistance for beams and slabs with single reinforce- 


bd? me 5 : 
ment should be cnt 1») Therefore, for conditions of failure a stress in the concrete 
4 


A; X 18,000 = + 0-4 x 18,000 — 21,429 = 8071. 


of ¢u is assumed rather than = the value for columns. Thus formula (5) becomes 
2 
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2cbn 
A, X t= — (9) 


2M 
in which » = al _ NE — onl and M is the applied bending moment. The 
c 


2 
maximum permitted value of M, that is =. will occur when =< 


EXAMPLE VII.—A bending moment of 150,000 in.-lb. is applied to a beam 
g in. wide by 12 in. deep. Assuming that c = 1000 lb. per square inch, 
t = 18,000 lb. per square inch and d = 10°5 in., calculate the reinforcement 


required. 
3 X 150,000 , 
= I0°5; I — om ee = 2: , 
? 5| J 1000 X g X naa sini 


2000 X 9 X 2°74 
: : 


A, X 18,000 = A, = 0°913 sq. in. 
; . cbd? ; . 
If the applied bending moment exceeds , compressive reinforcement is 


necessary. Since the total internal moment of resistance equals the applied 
moment, the area of reinforcement A, may be calculated from 


hd 2 
Ma +A x tad) ee 


in which ¢, is the normally permissible compressive stress in the steel, limited in 
some cases to maintain compatibility of strains as previously explained for 
columns. 

The tensile force equals the total compression in the beam; therefore the 
total tensile reinforcement A, may be calculated from 


A, Xt=A, x i,+ = . ‘ ; » a> 
3 


in which ¢ is the tensile stress normally permitted in the reinforcement. 
EXxampPLE VIII.—As Example VII, but the bending moment is 300,000 in.-lb. 
4 nerefore 


1000 X g X I0°5? 


300,000 = + A, xX 18,000(10°5 — I°5) 
4 
300,000 = 248,000 + A, X 162,000. 
: A, = 0°32I. 


1000 X g X 10°5 
. é' 


A, X 18,000 = 0-321 x 18,000 + 


A, = 2-071 sq. in. 

For slender beams the maximum permissible compressive stresses in the 
concrete and compressive steel, if any, should be multiplied by the reduction 
factor for beams as given in C.P. 114 (1948) or other regulations and the beam 
designed in the same way. 

T-beams and L-beams with a breadth of slab forming the flange b, breadth 
of rib b,, and depth of slab d,, as shown in Fig. 5, may be designed as rectangular 
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beams of breadth 6 if , calculated from formula (9) for rectangular beams, does 
not exceed d,. 


, " ow 
The maximum depth of the neutral axis should be — as in previous cases.“ © 
2 


Maximum working moment of resistance 


=4 “|e _ ba,(d “s *) ~b, x4 x %) 
92 2 i. -4 


b I b,\ f/2d d,” i 
= chdtl —. - ne: ee es = Febd? (le) 
. Ee " (: at d | : 














—-—-——4 














in which F is the expressions in the squared brackets. When the depth of the 


ae d : 
neutral axis is less than —, then, from Fig. 5, 
2 


Applied moment = maximum moment of resistance — moment of resistance 


of rib for depth : + moment of resistance of rib for depth n. 


M = Febdt — A sa(@ : =). 
4 3 2 


: 3M, 
Tom which n E of | 


2 
in which M, =M — Fatt + OH. 
4 


The total compression above the neutral axis equals the compression in the 
rib between the neutral axis and the top of the beam plus the compression in 
the slab, which is §cb,n + $c(b — b,)d,. Since this must equal the tension at the 
bottom of the beam the area of tensile reinforcement may be calculated from 
= eT ar obser 


- 


A, xt= 


EXxamPLE IX.—A T-beam has dimensions b = 36 in., b, = g in., d = 10°5 in., 
and d, = 3 in. If ¢ = 1000 lb. per square inch and the applied moment is 
700,000 in.-lb., calculate the reinforcement required. 


F=txdtaer—D(723 — 35) = orsso. 
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LOAD-FACTOR METHOD OF DESIGN. 





1000 X 9g X 10°5? 
4 


M, = 700,000 — 0-1849 X 1000 X 36 x 10°5? 4 


= 700,000 — 733,000 + 248,000 = 215,000. 
3 X 215,000 


= = as = 4:29 in. 
. 10°51 Ji el 7 


A, X 18,000 = a X 4°29 + 27 X 3) = 79,740 


) 
A, = 29:7 — 4-43 sq. in 
18,000 ~~ 
If the applied moment exceeds Fcbd* compressive reinforcement is necessary and 
can be calculated in the same way as for rectangular beams from 


M = Fcbd? + A, xt(d—d,) . ; s . (13) 
and the tensile reinforcement from 
Ay X t= Ae X te + $e + (> — bya]. : . (14) 


(1) Reinforced Concrete Review, 3, No. 8, 1955. (a) pp. 521 and 531, (b) pp. 529-30, 
(c) p. 531. 

(2) Symposium on the Strength of Concrete Structures, Session E, Paper No. 3, ‘‘ Load 
Factor Design in Building Regulations ’’, p. 7. 

(3) University of Illinois Engineering Experiment Station Bulletin No. 399. 


New U.S. Embassy in London, 








THE illustration is of a model of the new 
U.S.A. Embassy to be built in Grosvenor 
Square, London. The structure will be 
300 ft. long with wings projecting to the 
rear at each end. The cost will be 
£327,000, and it is estimated that the 
work will be completed in twelve months. 
The structure will be a reinforced concrete 
frame with a facing of Portland stone. 
Some 13,000 cu. yd. of concrete will be 
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cast on the site and 4000 cu. yd. of 
reinforced and prestressed precast con- 
crete will be used. 

The architects are the U.S. firm Messrs. 
Eero Saarinen & Associates, in association 
with Messrs. Yorke, Rosenberg & Mardall, 
of London. The consulting structural 
engineer is Mr. Felix J. Samuely, of Lon- 
don. Messrs. Wates, Ltd., are the con- 
tractors. 
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Internal Wall to Make a Building Resistant 
to Earthquakes. 


In order to make it more resistant to 
earth tremors, a reinforced concrete park- 
ing garage (Fig. 1) in San Francisco, 
measuring 137 ft. 6 in. by 275 ft. on 
plan and ten stories high, has been built 
as a reinforced concrete frame with an 
internal prestressed wall (called a pylon) 
in the centre of one of the helical ramps. 

The pylon (Fig. 2) is 36 ft. 9 in. long 
by 2 ft. wide except at the ends where 
it is 6 ft. square. From the foundation 
to the third floor it is prestressed with 


resisted is 3,600,000 lb. The columns 
offered very little resistance to earth- 
quake and the whole of the force due to 
earthquake would have to be resisted 
by the solid exterior walls on one side 
and one end of the building and this 
internal pylon. 

An earthquake in the north-south 
direction would be resisted by the pylon 
and the west wall, and it is calculated 
that the pylon will resist 62 per cent. of 
an earthquake force acting in this direc- 





Fig. 1.—Building Designed to Resist Earthquakes. 


forty-nine 1}-in. bars at each end and 
forty-eight such bars in the part 2 ft. 
wide. Above the third floor it is of 
reinforced concrete. The foundation is 
72 ft. by 40 ft in plan and 7 ft. thick, 
and is reinforced with 37 tons of milf 
steel bars. 

The force to be resisted due to earth 
tremors is specified by the building by- 
laws of San Francisco as 6 per cent. of 
gravity acting in any horizontal direc- 
tion in the case of a ten-story building, 
and as the weight of the building 
is 60,000,000 lb. the total force to be 
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tion. In the east-west direction the 
central wall offers little resistance. The 
force would thus act eccentrically on the 
north wall, producing a torsion in the 
horizontal plane which, after being trans- 
mitted through the slab, would be resisted 
by the west wall and the pylon. It was 
calculated that an earthquake in the 
east-west direction would exert a force 
in the north-south direction of 30 per cent. 
of the horizontal force, and that the 
maximum force on the pylon would 
occur if an earthquake acted at an angle 
of 26 deg. to the north-south axis; in 
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Fig. 2..-Prestressed Pylon during Construction. 


this case 68 per cent. of the total force 
would be resisted by the pylon. 

The pylon acts as a vertical cantilever 
with a span of 1oo ft. which resists the 
load of 2,400,000 Ib. applied at the 
floors, resulting in a maximum bending 
moment at the base of 148,000,000 ft.-lb., 
decreasing with increase in height; this 
bending moment would be subjected to 
rapid reversals during an earthquake. 
By stressing the lower 4o ft. the de- 
flection at the top under the imposed 
load was reduced to } in., so that it was 
not necessary to provide additional rein- 
forcement in the Slabs and columns to 
resist stresses due to earthquake, and 
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this resulted in a substantial economy. 
The pylon was designed so that there 
would be no tensile stress when it was 
subjected to the maximum force due to 
earth tremors. 

For lateral forces the by-laws allow the 
maximum compressive stress in the con- 
crete to be increased by one-third. The 
calculated factor of safety against crack- 
ing of the concrete is 1-65. The tensile 
force produced in the prestressing bars 
was 13,300,000 lb. The pylon was de- 
signed by Professor T. Y. Lin, and the 
general structural design was by Messrs. 
Ellison & King. The architect was Mr. 
George A. Applegarth. 
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A New Type of Floor. 


THE illustrations show a new system of 
floor construction developed by Pierhead, 
Ltd., the principal features of which are 
(1) broad flat main beams equal in depth 
to the slab (Figs. 1 and 3), and (2) slab 
consisting of prestressed I-beams 7 in. or 
g in. deep with a 3-in. in-situ topping 
carried between the beams on expanded 
metal permanent centering. ' Fig. 2 shows 
joists in position on the bottom boards 












of the main beams before 
reinforcement. 

The advantages claimed for the system 
include: (a) A flat soffit throughout, 
resulting in simpler centering, more free- 
dom in arranging partitions, straight 
services over a false ceiling, and improved 
natural light. (b) Wider spacing of 
columns resulting from the longer spans 
obtainable with the prestressed beams. 


fixing the 


l. &.C. slab 
2. floor firth 


4 3. Crctil Aole 


4. Suspended ceiling 


prestressed 
Joists. 
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Fig. 2.—Prestressed Joists on Centering for Main Beams. 
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Small hand and power 
driven sprays available 
for vertical structures. 


ny & Automatic machine for spraying 


for better, 


The RITECURE MEMBRANE CURING 


‘ ; concrete while reducing handling costs. 
With over 20 years’ practical 


experience our technical department A single application (one gallon ccvers approximately 


can offer constructive assistance on 30 square yards of concrete) affords greater 
specific concrete problems including compressive strength with increased surface wear. 
preparation of complete specifications. Over 30 million yards of concrete in the British Isles 





already treated by the RITECURE method. 


Write for full technical information y T U A T B . D l C K E N $ L T D . 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 2211. 
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THE illustrations show a new system of 
floor construction developed by Pierhead, 
Ltd., the principal features of which are 
(1) broad flat main beams equal in depth 
to the slab (Figs. 1 and 3), and (2) slab 
consisting of prestressed I-beams 7 in. or 
9 in. deep with a 3-in. in-situ topping 
carried between the beams on expanded 
metal permanent centering. ' Fig. 2 shows 
joists in position on the bottom boards 
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4 3. Crctil Aole 


of the main beams before 
reinforcement. 

The advantages claimed for the system 
include: (a) A flat soffit throughout, 
resulting in simpler centering, more free- 
dom in arranging partitions, straight 
services over a false ceiling, and improved 
natural light. (b) Wider spacing of 
columns resulting from the longer spans 
obtainable with the prestressed beams. 


fixing the 


l. &.C. slab 
2. floor firth 


4. Susperaed ceiling 


prestressed 
Joists. 


Fig. 1.—General Arrangement. 





Fig. 2.—Prestressed Joists on Centering for Main Beams. 
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hy & Automatic machine for spraying 


ADVISORY SERVICE 


With over 20 years’ practical 


experience our technical department 
can offer constructive assistance on 
specific concrete problems including 
preparation of complete specifications. 
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for better, ‘concreting 


Small hand and power 
driven sprays available 
for vertical structures. 
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The RITECURE MEMBRANE CURING 
METHOD improves the quality of 
concrete while reducing handling costs. 
A single application (one gallon ccvers approximately 
30 square yards of concrete) affords greater 
compressive strength with increased surface wear. 
Over 30 million yards of concrete in the British Isles 

already treated by the RITECURE method. 


Write for full technical information : y T U A os T K . D H C K e hy . L T D . 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 2211. 








xlviii CONCRETE AND CONSTRUCTIONAL ENGINEERING AuGusT, 1957. 


2D 4 ; 
Phe 
fr ¢ 
< On 


NEW AIR BASE, AKROTIRI, CYPRUS 
This important Civil Engineering Contract for the oa = 
Air Ministry was carried out by GENERAL VIEW OF PIPE CASTING ON SITE 


JOHN HOWARD & CO. 
LIMITED 





The Design and Supply of the Pipe Moulds 
and Equipment were entrusted to us 


Over Forty-Five Thousand feet of 
Pipes, sizes ranging from 12” to 36” 


diameter, 
Were 
Cast 
SUCCESSFULLY 
ON 
TIME 


the most comprehensive 


mould service in the world 








STELMO LTD.,275 SHAKESPEARE ROAD, LONDON, S.E.24 
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A NEW TYPE OF FLOOR. 





Fig. 3.—Underside of Floor before fixing Ceiling. 


(c) A light floor slab, resulting in saving in 
the cost of beams, columns, and founda- 
tions. (d) The precasting of the pre- 
stressed beams reduces work on the site. 
(e) Simple reinforcement details with 
straight main bars and no congestion of 
steel at junctions. (f) The reduced thick- 
ness of the floors reduces the total height 
of a building by about one-tenth. 

The weight of a floor 1o in. thick 
(including beams and slabs) is about 60 Ib. 
per square foot, and a 12-in. floor weighs 
about 70 Ib. per square foot. For normal 
loads the column centres are 15 ft. to 25 ft. 
in the case of a floor to in. thick and 


from 20 ft. to 30 ft. for a floor 12 in. thick. 
It is stated that the use of this method 
has resulted in a saving of 15 per cent. in 
the cost of foundations. 

The development and testing of this 
system have been proceeding for some 
time in collaboration with Messrs. C. J. 
Pell & Partners, who first suggested this 
use of these prestressed beams, and re- 
cently a full-scale test was made of a 
panel such as is being used in an office 
building ten stories high to be built in Edg- 
ware Road, London, for which Mr. J. E. 
Dalling is the architect and Messrs. C. J. 
Pell & Partners the consulting engineers. 


Booklets on Concrete. 


THREE brochures, each of ten pages, en- 
titled ‘“‘ Vibrated Concrete in Building ’’, 
** Prestressed Concrete ’’, and ‘“‘ Mix De- 
sign for Vibrated Concrete” have been 
prepared by officials of the Ministry of 
Works and may be obtained from H.M. 
Stationery Office (price 6d. each). The 
scanty texts mention only some elemen- 
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tary principles. It is not obvious why 
these booklets were written or for whom 
they are intended. It is stated that their 
publication has been made possible by the 
use of ‘‘ Conditional Aid Funds ”’ from the 
United States; one can think of many 
more useful ways of spending money from 
the U.S.A. 
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A CLIMBING CRANE. 


A Climbing Crane. 


A NEW type of crane, imported from 
France, is shown in Figs. 1 and 2 in use 
in the erection of a block of residential 
flats at Kensington, London. This build- 
ing is eleven stories high and comprises 
three wings radiating from the centre. In 
the central portion is the lift-shaft, and 
the crane is pulled up this shaft as the 
building progresses floor by floor, The 
crane can lift 2 tons at a radius of 27 ft. 
and 12 cwt. at the maximum of 66 ft. 

The mast comprises four steel lattice 
sections 3 ft. 10 in. square by Io ft. 6 in. 
high, and a lower section containing the 
hoisting winch and its motor. When the 
lowest section is erected, an erecting jib is 
mounted on it and is used to lift the next 
section. When the second section is 
bolted to the lower one, the jib is hoisted 
to the top of the new section, and so on 
until the four upper sections are erected. 
The jib is then used to hoist the main jib 
for the crane, and when this is in position 


td 
, 
« 
( 
: 
{ 
, 
‘ 





Fig. 1.—Crane erected in Lift-well. 
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“The mast does not revolve, 
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Operator with Remote Control. 


the erecting jib is lowered and removed. 
but the jib 
turns on a German type of slewing-race at 
the top of the mast. 

Inside the lift-shaft at two completed 
floors are two rectangular climbing-frames 
made of steel through which the mast 
passes. A wire rope is fastened to the top 
of these frames, passed under a pulley at 
the .base of the mast, and returned to a 
hand-winch on the uppermost floor so far 
built. The mast is then detached from its 
foundation angles and raised by the winch 
to its new position, where it is wedged in 
the climbing-frames. At the top of the 


building the crane is dismantled and 
lowered to the ground. 
The crane is operated by a remote- 


control panel on a long lead, so that the 
operator is free to move about and look 
over the side of the building to guide the 
hook in its ascent and descent. The 
contractors estimate that, compared with 
work done without a crane, a floor can be 
built in half the time with fewer men. 

This type of crane may also be erected 
independently of a building or on track, 
in which case it is controlled by a man in 
a cab mounted on the mast. 

The contractors for the flats are Messrs. 
Leslie & Co., Ltd., and the crane is sup- 
plied by Pingon Tower Cranes, Ltd. 


August, 1957. 
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Obtain the very best results by 
insisting on STERNSON PRODUCTS. 
Whatever the need — waterproofing, 
hardening, bonding or improved 
acceleration — there is a specific 
STERNSON formula which has 

been tested and proved under 
the most severe climatic and 
working conditions. 


ADVISORY SERVICE 


With 20 years practical experience 
our technical department can 

offer constructive assistance on 
specific concrete problems 
including the preparation of 
complete specifications. 


STUART B. DICKENS LTD. 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 22/1 











STERNSON No. 205 


Transparent Surface Waterproofer 
STERNSON No. 500 
Waterproofing for concrete, mortar 
STERNSON No. 310 
Accelerator, Hardener, Waterproofer 
STERNSON No. 340 
Accelerator, Hardener, Waterproofer 
STERNSON No. 355 
Quick-set Liquid 

STERNSON No. 600 

Metallic Jointing Material 
STERNSON No. 610 

Metallic Bonding Material 


STERNSON No. 620 
Metallic Hardening Material 
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For HIGH QUALITY 
PRECAST & PRESTRESSED 
CONCRETE 





CONCRETE CO. LTD. 


DUNCAN HOUSE, DOLPHIN SQUARE, LONDON, 8.W.1 
Telephone: Victoria 3172/4 


COLTNESS FACTORY, NEWMAINS, LANARKSHIRE 
Telephone: Motherwell 2331 


COWBRIDGE ROAD, BRIDGEND, GLAMORGAN 
Telephone: Bridgend 961 


R. Costain & Sons (Liverpool) Ltd. 
BARLOWS LANE, FAZAKERLEY, LIVERPOOL 9 
Telephone: Aintree 4141/5 


moo mn nm cu 





also manufacturers of 
Stahlton PRESTRESSED FLOORS 
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TRAINING COURSES IN CONCRETE PRACTICE. 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 
27s. 7d. Clean shingle: } in., 23s. 11d.; } in., 
26s. 6d. Pit ballast, 27s. 

CEMENT (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 112s. 
1 ton to 6 tons, 124s. 

Rapid-hardening Portland, 10s. 6d. above 
ordinary Portland. 

Aquacrete and 417, 32s. 6d. above ordinary 
Portland. 

Colorcrete (buff, red, and khaki), 60s. above 
ordinary Portland. 

Snowcrete, 277s. 6d. 

** Super-Cement,”’ 32s. 6d. per ton above ordin- 
ary Portland cement. 

High-alumina cement : per ton, 329s.; 2 tons, 
at 318s. 9d.; 4 tons, at 313s. 9d.; 6 tons, 
at 310s. 3d. 

Snowcem paint, 71s. per cwt. 

SHUTTERING.—1” and 1}” deal sawn shuttering 
boards, {95-100 per standard. 

REINFORCEMENT.—Mild steel bars, B.S. 785 (per 
cwt.) ; § in. to 2} in., 45s. od. : 7s in. to } in., 
47s. 6d.; } in., 48s. 3d.; } in., 49s. 9d. 


Materials and Labour. 
(Contracts up to {5000. Including 10 per cent 
profit.) 


PORTLAND CEMENT CONCRETE, I : 2: 4.— 
Foundations, 2s. 1od. per cu. ft. Columns, 
3s. 10d. per cu. ft. Beams, 3s. 7d. per cu. ft. 
Floor slabs, 4 in. thick, ros. 2d. per sq. yd. ; 
Do., 5 in., 12s. 24d.; Do., 6 in., 14s. 8d.; 
Do., 7 in., 17s. 3d. Walls 6 in. thick, 16s. 3d. 
‘ad sq. yd. Add for hoisting above ground 
vel, 3s. 104d. percu. yd. Add for rapid-hard- 
ening Portland cement, 3s. 1o}d. per cu. yd. 
REINFORCEMENT.— Mild steel bars (BS. 785), in- 
cluding cutting, bending, fixing, and wire 
(per cwt.)—} in. to } In., 90s. 4% in. to 
4 in., 80s. 10d. % in. to 2§ in., 72s. 8d. 
SHUTTERING AND SUPPORTS.— 
Walls, 224s. 6d. per square. 
Floors (average 10 ft. high), 208s. 6d. per 
— In small quantities, 2s. 9d. per 
ft. 
Cobain, average 18 in. by 18 in. (per sq. ft.), 
38. 14d. ; in narrow widths, 45. odd. 
Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 3s. 2d. ; in narrow widths, 
38. 8d. 
Raking, cutting, and waste, 7d. per lin. ft. 
Labour on splays, 34d. per lin. ft. 
Small fillets to Soe chamfers, 7d. per lin. ft. 


Wages. 


The rate of wages on which the above prices are 

based are: Carpenters and joiners, 4s. 6d. 

r hour (carpenters 2d. a day tool money) ; 

ionamin, 38. 114d. ; Men on mixers and 
hoists, 4s. 24d. ; Bar- benders, 4s. 3d. 


This column is specially ‘compiled for “ Concrete and 


Constructional Engineering’’, and is strictly copy- 
right. 


August, 1957. 


Training Courses in 
Concrete Practice. 


Tue Advisory Council on Building Re- 
search and Development of the Ministry 
of Works has compiled a list of lecture 
courses at colleges which prepare candi- 
dates for the course on concrete practice 
of the City and Guilds of London Institute. 
Intended for supervisors and potential 
supervisors, the course is in two parts, 
each consisting of 24 lectures during 
twelve months, each part being followed 
by an examination on which a certificate 
is granted. 

In the first year the subjects dealt with 
are: Materials, proportioning, mixing, 
placing, consolidation and manufacture, 
stripping of moulds, curing, testing and 
inspection, joints, formwork, reinforce- 
ment, operation and maintenance of plant, 
prestressed concrete, precast products. 
In the second year the subjects are similar 
but the treatment is more advanced. 
Further information can be obtained from 
the colleges concerned, or from the City 
and Guilds of London Institute, Depart- 
ment of Technology, Gresham College, 
Basinghall Street, London, E.C.2. 

The following are the colleges at which 
the courses will be held. 

Belfast College of Technology, Bir- 
mingham College of Technology, Black- 
pool Technical College, Bridgend Technical 
College, L.C.C. Brixton School of Building, 
Burton-on-Trent Technical College. 

Cambuslang School of Building, Chat- 
ham Medway Technical College, Chatham 
School of Military Engineering, Coventry 
Technical College, Croydon Technical 
College. 

Derby Technical College, Doncaster 
Technical College, Dover Technical Col- 
lege, East Ham Technical College. Edin- 
burgh (Heriot Watt College), Folkestone 
Technical College. 

Glasgow (Stow College), Grimsby Tech- 
nical College, Hammersmith L.C.C. School 
of Building, Harlow Mark Hall Youth 
Centre, Hatfield Technical College, Here- 
ford Technical Institute, Huddersfield 
Technical College, Ilkestone College of 
Further Education. 

Lancaster and Morecambe College of 
Further Education, Leeds College of 
Technology, Leicester College of Tech- 
nology and Art, Liverpool College of 
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MISCELLANEOUS. 


Building, Loughborough College of Fur- 
ther Education, Maidstone Technical Col- 
lege, Margate School of Art, Mexborough 
(Scholfield Technical College), Middles- 
brough (Constantine Technical College). 

Newcastle on Tyne (Rutherford Tech- 
nical College), Newport (Isle of Wight) 
Technical College, Newport (Mon.) Tech- 
nical College, Notts and District Technical 
College, Perth Further Education Centre, 
Plymouth and Devonshire Technical 
College. 

Reading Technical College, Scarborough 
Technical Institute, Sheffield College of 
Commerce and Technology, Shrewsbury 
Technical College, Scunthorpe Technical 
College, Southampton Technical College, 
Southend Municipal Technical College, 
Stoke-on-Trent Technical College. 


(CONCRETE! 


Tottenham Technical College, Twicken- 
ham Technical College, Wakefield Tech- 
nical College, Watford Technical College, 
Wigan and District Mining and Technical 
College, Willesden Technical College, 
Wolverhampton and Staffs Technical Col- 
lege, Workington College of Further 
Education, York Technical College. 





Road Congress at Rome. 

The Pavings Development Group (Con- 
crete and Soil-cement) of the Cement and 
Concrete Association is organising a visit 
to the International Concrete Road Con- 
gress to be held in Rome from October 16 
to 19. Further information may be had 
from the Secretary at 52 Grosvenor 
Gardens, London, S.W.1. 





ATOMIC 


and at Erith (Kent). 


good men are exceptional. 


Working conditions are excellent. 





SIMON-CARVES, LTD. 


The Nuclear Power Division of Simon-Carves, Ltd., require 
additional staff for Civil Engineering Design of Nuclear 
Power Stations at their Design Offices in London (Mayfair) 
There are vacancies for 


CIVIL ENGINEERS 
(Ref. C.C.a.) 
and 


CIVIL ENGINEERING DRAUGHTSMEN 
(Ref. C.C.b.) 


Applicants should have a sound experience of civil 
engineering design and construction, including 


REINFORCED CONCRETE 


and /or 


STRUCTURAL STEELWORK 


Starting salaries will range up to {1000 a year, and prospects for really 
The minimum technical level required is a 
Higher National Certificate in civil engineering or equivalent qualification. 
A pension scheme is in operation. 
Apply, quoting appropriate reference, to Staff and Training Division, 
Simon-Carves, Ltd., Chéadle Heath, Stockport, Cheshire. 


ENERGY 
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SLABS AND WALLS 


WIREWELD 








\ 


WIREWELD reinforcement is a high tensile steel fabric, manufactured 
from hard drawn steel wire electrically welded at all intersections 
to B:S. 1221, Part A. Made in oblong mesh and square mesh. 


If you want to put steel into concrete, 
get in touch with 


Reinforcements Ltd. 


(FORMERLY TWISTEEL REINFORCEMENT LTD.) 


43 UPPER GROSVENOR STREET, LONDON, W.1 (GROSVENOR 8101) 


SMETHWICK, BIRMINGHAM :: Alma Street, Smethwick 40, Staffs. (Smethwick 1991). MANCHESTER: 7 Oxford 
— Manchester 1 (Ardwick 1691). GLASGOW: 30 Pinkston Road, Glasgow C.4 (Bell 2444\, MIDDLESBROUGH : 
Dundas hambers, Dundas Mews, Middlesbrough (Middlesbrough 3843). woe ease 16 Clare Street, Bristol (Bristol 

21555). LEICESTER : 58-60 Rutland Street, Leicester (Leicester 27572). BELFAST: Norman MacNaughton & Sons 
Ltd., Corporation Street, Belfast (Belfast 24641). Works: CARDIFF, SMETHWICK. WIGAN & GLASGOW. 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 4d. a word : minimum, 

78. 6d. Situations Vacant, 5d. a word: 

minimum, 10s. Other miscellaneous adver- 

tisements, 5d. @ word: 10s. minimum. 

a ed advertisements, 35s. per column 
Box number 1s. extra. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Consulting structural he ene 
in new modern offices conveniently situated in tral 
Liverpool have vacancies for reinforced concrete and 
structural steel designer-detailers, in the salary range of 
£700 {1100 per annum. Special opportunities exist for 
those interested in nuclear energy p and - 
ments in this field carry additional increments in ‘salary. 
Positions offered are permanent with excellent prospects. 
Staff bonus and superannuation schemes are in operation. 
att age and full details of experi- 
to Box 4321, OConcueen AND — 
eemwennene, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. R. L. Bourgut & Partners, 
Thermix detailers 
ly first-class 
considered. 





eneral dra’ 
structures, framed buildings, etc. Above average alan 
~~ to ee ee = conscientious ye holidays 

year. one for appointment to Elmbridge 0439 
totic hours) or Elmbridge 2654 ae 


SITUATION VACANT. Civil engineering draughtsman 
required for work in London office Ss. 
contractors. Work of varied nature, with scope for 
initiative and advancement. Commencing salary {600- 
£800 ape on experience. Five-days week and 
lumcheon vouchers. Pension scheme operates. Box 4228, 
Concrete AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Consulting engineers require 
reinforced concrete designer-detailers for varied and 
interesting structures. Work will include some site super- 
vision. High salaries will be paid to experienced men. 
Five-days’ week, good conditions. Applications in strict 

, Stating full details of experience, and salary 
required, to ALAN MarsHaLtt & PartNERS, 73-74 High 
Holborn, London, W.C.1. 


SITUATIONS VACANT. Consulting engineers require 
reinforced concrete designer-detailers for varied and 
interesting structures. Work will include site supervision. 
High salaries will be paid to experienced men. Five-days’ 
week, good conditions. Applications in strict confidence, 
stating full details of experience, and salary required, 
to Atan MarsHatt & Partners, 8 Cherry Street, 
Birmingham, 2 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


} Vacancies for Engineering Assistants (up to | 
£817) and Fngineer Grade III (up to £1036) inthe | 
| Structural Engineering Division. 

The Division’s work covers a programme of total 
value {12 millions this year, including multi-story 
flats, schools, office, warehouse and other buildings. 

Particulars and application forms from the 
Arcuitect (AR/EK/SE/3), The County Hall, 

—— S.E.1. Gs) 
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A PROMINENT LONDON 


firm of 


Reinforced & Prestressed 
Concrete Specialist 


DESIGNER/CONTRACTORS 


operating at home and abroad 





require 


SENIOR & ASSISTANT 
GRADE MEN 


for the commercial development of'a new 

concrete constructional technique, having 

extensive applications and exciting pos- 
sibilities. 


If YOU are a 


SITE ENGINEER 


CONSTRUCTION 
SUPERVISOR 


(preferably qualified) 


or an 


ESTIMATOR /SURVEY OR 


with good experience backing up sound 
technical knowledge of in-situ and pre- 
cast concrete construction—and being 
young and enthusiastic are looking for 
an opportunity to go ahead—we invite 
you to send us, in the strictest confidence, 
full details of your training and experi- 
ence, including particulars of your 
present employment, age, whether you 
are ready to move to construction sites, 
and the salary you would expect to 
receive. 


Applications to the 
PERSONNEL MANAGER 
Box No. 4446 


Concrete and Constructional Engineering 
14 Dartmouth Street, London, S.W.| 
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a VACANT. Fa ge nnanen concrete designer 
required for permanent rel ae eee pesition with 
a = aay be for site —_— "Holey week, luncheon 


arrangements 
pe | = . Coox “nce Co. (Eecmeans} Lrp., 54 
South Side, Clapham Common, , S.W.4 
SITUATIONS VACANT. Ef RE and 
juniors required for varied reinforced concrete work. 
Five-days’ week. Superannuation scheme. Moving 
shortly to new offices at Battersea. Write, stating ex- 
perience, age, and salary required, to. Row River Co. 
Lrp., 90 Eversholt Street, London, N.W.1 

SITUATION VACANT. Draughtsman experienced in 
precast concrete hollow-beam flooring required. Good 
salary. Superannuation. Write Girtincstone, Feltham, 
Middlesex. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required by London firm of consulting engin- 
eers. High salaries ent good prospects. Telephone Tate 
3611, or ite to + 4 rm CONCRETE AND CONSTRUCTIONAL 
ENGINEE RING, 14 Dartmouth Street, Se S.W.1. 


a VACANT. Senior lorced concrete 





paid in accordance with experience. A 
bonus scheme and non- contributory scheme are in 
o tion. A five-days’ week. are adjacent to 

ictoria Station. hovty Tue InpenTep Bar & Concrete 
ENGINEERING Co. Ltp., Reinforced Concrete Engineers, 
I = Victoria Street, London, S.W.1. Telephone: Victoria 
1642. 


SITUATIONS VACANT. Assistant designer-draughts- 
men with up to 3 years’ nena 
required for varied and interesting work on reinforced 
concrete and/or steel frame structures for industrial, 
commercial, medical, and residential buildings. Five- 
days’ week. Lunch’ vouchers. A’ y, with details of 
experience, and salary required, to Joun F. FaRQUHARSON 
& PARTNERS, ———e. — Engineers, 34 Queen 
Anne Street, London, W 
SITUATION VACANT. aia concrete designer for 
work in Victoria Street, London. Five-days’ week, non- 
contributory pension scheme after three years’ service, and 
progressive position. Five oot or more experience ‘with 
reinforced concrete s| erred. Write, giving full 
articulars, to THE ae Wire Co. (DEVELOPMENTS) 
TD., 53 Victoria Street, , S.W.1. 


CIVIL AND STRUCTURAL 
ENGINEER 


A large Shipbuilding Organization in the 
United Kingdom desires to appoint a suitably 
QUALIFIED ENGINEER to supervise the civil 
and structural engineering work involved in their 
major reconstruction and modernisation pro- 
gramme. The position will command a high salary 
for the right type of person. 





In addition to possessing the appropriate p 
fessional qualifications, it is essential that enpli- 
cants have had extensive experience in the super- | 
wn, construction and administration of large | 
civil engineering projects, including the construc- | 

tion of Drydocks, etc. 


Please write in confidence, giving full details of 
age, qualifications and experience, to Box Y.560, 
| ¢/o Streets, 110 Old B: Street, London, E.C.2. 





LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


Vacancies for ENGINEERING ASSISTANTS, 
and (up to £817) according to qualifications 


particulars and tion form obtain- 
able from i ror Coun’ 
Hall, I a ey Ek/Ds/5), ty 
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SITUATION VACANT. W. & C. Frencx Ltp. urgently 
lorced concrete 


age, salary required, and full details of 
perience, RSONNEL MANAGER, 50 Epping New Road, 
Buckhurst Hill, Essex. 
SITUATIONS VACANT. G.K.N. Reinforcements Ltd. 
have vacancies in their Birmingham drawing office for 
reinforced concrete designers and detailers. The office 
handles a wide variety of interesting structures. Five-days’ 
week, pension scheme, staff canteen. Apply: giving details 
of experience, to CHieF EncIneer, G REINFORCE 
MENTS Ltp., Alma Street, Smethwick, Staffs. 
SITUATIONS VACANT. Engineers with specialised 
training in the design and execution of prestressed concrete 
jects are required for nt employment in 
hodesia and the Union of South Africa. Free passages. 
Pension scheme. Excellent prospects. ~r — to 
Box JY/29, c/o 95, Bishopsgate, London, 
SITUATIONS VACANT. _Detailer- random and 
juniors required for varied reinforced concrete work. Five- 
days’ wee! Superannuation scheme. Moving shortly to 
new offices off Wandsworth Road (near Clapham Junction). 
Write, stating experience, age, and salary required, to THE 
Rom RIVER Co. Lrp., 90 Eversholt Street, London, N.W.1. 
SITUATIONS VACANT. Junior engineers required for 
interesting and progressive work, in pleasant itions, on 
the design of prestressed and reinforced concrete bridges 
and other structures. Applicants should have an Engineer- 
ing degree and at least two years’ experience on construc- 
tion or design. Salary {600 to {800. Applications 
in writing to E. W. H. Girrorp, 16 Carlton Crescent, 
Southampton. 


‘THE EXPANDED METAL 
COMPANY LTD. 


Reinforced concrete designers and detailers re- 
wen for —— positions in London, West 

Hartlepool, Birmingham, and Manchester. Five- 
days’ week. Staff pension scheme, etc. Apply 
in writing, giving brief details of experience, and 
salary required, to the Chief Engineer, Tur 
EXPANDED _— Co. Lrp., 16 Caxton Street, 


DOW-MAC (PRODUCTS) LTD. 


Require 
REINFORCED CONCRETE 
DESIGNERS (AND TRAINEES) 
Terms of Employment: 

1. Salary up to {1200 per annum, dependent 

upon qualifications. 
2. Pension Scheme. 
3. Removal expenses paid. 
4. One month's settling-in allowance. 


5. Contract can follow three months’ probationary 
period. 


6. Training given in specialised prestressed and 
precast concrete work. 


Write, giving full details, to 
Starr MANAGER, 


DOW-MAC (PRODUCTS) LTD., 
Tallington, Stamford, Lincs. 
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LONDON COUNTY COUNCIL 
ARCHITECT'S DEPARTMENT 
Vacancies for STRUCTURAL ENGINEERS AND 
BUILDING SURVEYORS for the District Sur- 
veyors’ service. Starting salaries up to £817. 
Good prospects of career in interesting district 
work mainly outside. Particulars and applica- 


tion form from the Architect (AR/EK/25/57), 
County Hall, London, S.E.1. (897.) 


DESIGNERS AND DETAILERS 
for Reinforced Concrete 
and/or 
Structural Steel 

required in London for the development and 
design of a wide variety of interesting Civil Engin- 
eering and Industrial projects at home and 

abroad. 

Permanent and progressive appointments; con- 
tributory Pension Scheme after probationary 
period, 
5-days’ week, 9.0 to 5.30 
Staff Restaurant, modern offices. 
Applications to :— 

Establishment Officer : 

GEORGE WIMPEY & CO., LIMITED 
28 Hammersmith Grove, London, W.6 
Ref. R.278.E. 


MANAGEMENT SELECTION 
LIMITED 


have been retained to advise on 
the appointment of 


PROJECT ENGINEERS 


(for an established company in this country 
planning operations in Canada) 


The parent company, which is situated in the 
North of England, has trebled its output over the 
past ro years. It is one of the largest manu- 
facturers of structural precast concrete units in the 
world, and is now engaged in the development of 
Frame buildings. Negotiations with a very sub- 
stantial organisation in Canada are at an advanced 
stage for operations to commence in the Dominion. 


Project Engineers will control a small specialised 
team in the design and detailing of a project from 
its inception. Future expansion opens up in 
creased prospects of advancement and successful 
candidates possessing real merit will have the 
opportunity of working in Canada if they wish 
after becoming thoroughly familiar with the com- 
pany’s work in this country. 


There is an attractive top-hat pension, profit- 
sharing and bonus scheme, and assistance will be 
given for removal and housing if required. Holiday 
arrangements allowed to stand. 


Age about 30. Starting salary £1000-{£1200. 


Please send brief details in confidence, quoting 
reference GD 280, to M. B. Berks, Management 
Selection Limited, 17 Stratton Street, London, W.1. 
No information will be disclosed to our clients until 
candidates know their identity and have given 
permission after personal discussion. 
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SITUATIONS VACANT. Perrer Linn & Co. Ltp., 
Romney House, Tufton Street, Westminster, S.W.1, have 
vacancies for site engineers for civil engineering contracts. 
Previous experience not essential but desirable. Apply 
in writing only, stating age, experience, and salary required. 
SITUATION VACANT. Representative required for 
London and the surrounding counties by well-established 
specialists in reinforced concrete and glass constructions. 
Experience as draughtsman in reinforced concrete and 
cast concrete products essential. Five-days’ week. Non- 
contributory pension scheme in operation. Holiday 
arrangements respected. Write, stating age, salary 
required, and full details of experience, to J. A. Kinc & 
Co Lrp., 181 Queen Victoria Street, London, E.C.4. 
SITUATIONS VACANT. Reinforced concrete designers 
and detailers, with not less than three years’ experience, 
who wish to work on interesting structural schemes, 
should apply to Ove Arup & Partners, 8 Fitzroy Street, 
London, W.1. Telephone Langham 7781. 


MANAGER’S ASSISTANT 


Manager (London offices) requires Personal Assis- 
tant with sound knowledge of Precast and Pre- 
stressed Reinforced Concrete Construction parti- 
cularly as applied to Floors and Frames. 


Experience in Quantities, Estimating, Office 
routine, and Correspondence. 


Only those with the foregoing qualifications should 
apply, giving particulars of experience and salary 
required. Permanent, progressive, and pensionable 


position. Box 4447, CONCRETE AnD ConsTRUC- 


TIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


FOR SALE. 


FOR SALE. Steel fencing stakes, chain link, etc. Ff 
StepHens & Son Lrtp., Bath Street, London, E.C.j 
Clerkenwell 1731. 


FOR SALE. Scriven motor-driven punching and ang 
shearing machine. Punches up to 1 in. diameter throug) 
? in. thick. Shears angles 6 in. x 6 in. x ? in. Depf 
of gap, 13} in. With or without electrical equipmen 
Weight about 16} tons. Photos and full details fro 
F. J. Epwarps Lrp., 359 Euston Road, London, N.W 
(Euston 4681) or 41 Water Street, Birmingham, 
(Central 7606) 


FOR HIRE. 


FOR HIRE Lattice steel erection masts (light an 
heavy), 30 ft. to 150 ft. high, for immediate hire Bev 
MAN'S, 21 Hobart House, Grosvenor Place, London, S.W. 





COMPLETE PLANTS 
DESIGNED e INSTALLED 
AND COMMISSIONED 


SPECIALISTS IN 


Reinforced Concrete e@ Structurf 
Steelwork @ Mechanical Handling 
Special-Purpose Plant 

Products Design @ Tooling 
BRITISH-GECO ENG. CO. LTD. 
ADELAIDE HOUSE, LONDON BRIDGE, E.C? 
Telephone : Mansion House, 87” 
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heres the plant- 


Here it is— 


We are happy to announce that, follow- 
ing the installation of additional plant to 
satisfy the increasing demand for Tentor, 
the factories at Ca;diff and Sheffield are 
now able to meet delivery dates at 
considerably shorter notice. 


Here’s the saving—The machines shown 
here are the background to the success 
of the Tentor Bar. They ensure the high 
standards of tensile and bond strength 
which lead to economies of anything up 
to 15% of the cost of plain mild steel 
rounds. 


Here's the service—We have always made 
a point of seeing to it that Tentor service 
is on a level with the product itself. 


Deliveries are made strictly to your site programme, 
with bars cut to length or bent to schedule as required. 


Tentor is manufactured by 

Guest Keen & Nettlefolds (South Wales) Ltd., Cardiff; 
McCall & Co. (Sheffield) Ltd., Templeborough, Sheffield; 
The United Steel Companies Ltd., Sheffield. 
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Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically — 
placed throughout the British Isles 


COSTE 


REINFORCED CONCRETE IS 
CONSTRUCTION AT ITS BEST 


for experienced 
engineers in several 
of our design offices. 








The British Reinforced Concrete Engineering Co. Ltd., Stafford 
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